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A CONE. 



To describe an Ewoehp for <» Ccne^ 



Fig. 1. 




Let ABI be the giyen eone. From I as centre, with the radius 
lA, describe the arc OD ; make CD ; equal in length to the cir- 
cumference of AB (which can be found by a reference to the 
table of the Circumferences of dirties ;) draw tha lines CI and 
Dt; then the figure CDI will be that of the required surface 
of the cone. 

Edges for folding or lapping to be allowed, drawing the 
lines paralled to CI and DI, as ^hown by the dotted lines. 
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To describe a Frmtrum of a Cone. 



Pig. 2. 




Let AB equal diameter of large end ; FH diameter of small 
end ; GE altitude. Produce AF and BH until they meet at E ; 
with E as centre, and the radii EF and EA, describe the arcs CD 
and IJ ; set off CD equal to that portion of the circumference of 
AB required for a pattern ; draw the lines CI and D J, cutting the 
centre at E. 

Edges for folding or lapping to be allowed, drawing the lines 
parallel to CI and DJ, as shown bj the dotted lineSb 



Obs. The term altitude denotes perpendicular hei|^t; asfirom 
O to E in Fig. 2. 
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CAN TOP OR DECK FLANGK 



To describe a Can Top or Deck Flange. 




Let AB equal diameter of can, or base of a flange ; CD di* 
ametcr of opening in the top ; FG altitude. Produce AG and 
BD until tbey meet at E ; with £ as centre, and the radii ED 
and EB, describe the curres IJ and HE ; set off IJ equal to the 
circumference of the base AB ; draw the lines IH and JK, catting 
the centre at E. 

Edges to be allowed. 



PRACTICAL RULES 



FBUSTRUM OF A CONE. 



\Xo iikdcribe « Fattemfor^ or an Envelop for a Fru^ 

trum of a Cone, 

Fig. 4. 




Describe the right angle ABE ; make BD the altitude ; draw 
the line OD at right angle to BE; make AB equal one-half the 
diameter of the large end, CD one-half the diameter of the small 
end ; draw a line cutting the points A and G, and the line BE 
with E as a centre and the radius EC and EA describe the arcs 
FG and HI ; set off FG equal to that portion of the circumfer- 
ence of the smallest end required for a pattern, draw the lines 
BF and IG, cutting the centre at £. 

Edges for folding or laping to be allowed drawing the lines 
parallel to HF and IG. 

When the work is to be riTcted, punch the holes for the rivets 
on the lines HF and IG. 

When the work is to be wired, or a flange laid off, it must be 
allowed as shown by the dotted lines OTer the arc HL 
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To dcMribe a PoOUm for a Tapering (hal artiele^ 

to be in four SecHona. 

Describe the bottom, the length and breadth required as in fig. 
6, describe the (ddes as in fig. 6 and 7. 

Describe the right angle ABC, fig. 6; make BF the altitude, 
draw the line DF at right angle to BO ; make DF equal to AB in 
fig. S ; make AB equal to DF and the taper reqmred on a side, 
draw a line cutting the points A and D, and the line BG. 

On anj right line, as AB in fig. 7, with the radii OD and OA, 
describe the arcs £F and OD, set off £F Aqual to EBF in fig. 6 ; 
draw the lines 0£ and DF, cutting the centre at B. 

Edges to be allowed. , 

Fig. 6, make £F equal to OD in fig. 6 ; make OB equal to £F, 
and the taper required on a side, draw a line cutting the points Q 
and E, and the line BO. 

On any right line, as AB in fig. 7, with the radii HE and HG, 
describe the arcs IK and OH; set off IK equal to FDG in fig. 5, 
draw the lines 01 and HK, cutting the oentre at L. 

Edges to be allowed. 

The taper most be equal on all ridei. 
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Pig. 6, 
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Fig. 7. 
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Fig. 8 




Fig. 9. 
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Fig:. 10. 
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OVAL 



lb deHribe a PaUem for a Tapering Oval artich^ 

to be in two Sections, 

Describe the bottom, the length and breadth required as in fig. 
8, then describe the body as in fig. 9 and 10. 

Describe the right angle ABC, fig. 9 ; malse BE the altitude, 
»draw the line DE at right angle to BC ; make DE equal to AB in 
fig. 8 ; make AB equal to DE and the taper required on a side, 
draw a line cutting the points A and D, and the line BG. 

On any right line, as AB in fig. 10, with the radius CD. and GA, 
describe the arcs EF and CD, set off EF equal to FBE in fig. 8 ; 
draw the lines GE and DF, cutting the centre at B. 

Tig. 9, make GE equal to CD in fig. 8 ; make FB equal to GE, 
and the taper required on a side, draw a line cutting the points F 
and G, and the line BG, with the radius HG, and in fig. 10, E and 
F as centres, cut the lines CB and DB, as at L and M, with L and 
M as centres describe the arcs FE and EH ; also, the arcs DI and 
CG ; set off FE and EH, equal to ED in fig. 8 ; draw the lines 
IE and GH, cutting the centres at M and L. 

Edges to be allowed. 

The taper must be equal on til ddea. 
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To describe a Pattern far a Tapering Oval article^ 

to be in two Sections. 

Describe the bottom, the length and breadth required as in fig. 
11, then describe the body as in figs. 12 and 18 ; describe the right 
angle ABO, fig. 12 ; make BE the altitude, draw the line DE at 
right angle to BG ; make DE equal to FC in fig. 11 ; make AB 
equal to DE and the taper required on a side, draw a line cutting 
the points A and D, and the line BG. 

On any right line, as AB in fig. 18, with the radius GD and OA, 
describe the arcs GD and EF, set off GD equal to GD m fig. 11 ; 
draw the lines EG and FD, cutting the centre at B. 

Fig. 12, make FE equal to AG in fig. 11 ; make 6B equal to FE, 
^nd the taper required on a side, draw a line cutting the points G 
and F, and the line BG, with the radius JF, and in fig. 18, D as 
a centre, cut the line FB, as at K, with K as a centre describe the 
arc DH ; also, the arc FG ; set off DH equal to BG in fig. 11 ; 
draw the line GH, cutting the centre at E. Fig. 12, make HE 
equal to GE in fig. 11 ; make IB equal to HE, and the taper re- 
quired on a side, draw a line cutting the points I and H, and the 
line BG with the radius KH, and in fig. 18, as a centre, cut the 
line £B, as at L, with L as a centre, describe the i^c IG ; also, tho 
arc JE ; set off IG equal to DE,^ in fig. 11 ; draw the line JI, out-^ 
ting the centre at L. 

Edges to be allowed. 

The taper, must be equal on all«idMk 
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Fig. 12 
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Fig. IS. 
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OVAL. 
To describe a Pattern for a Tapering Oval article 

Describe the bottom, the length and breadth required as in fig. 
14; describe the body as in figs. 16 and 16 ; describe the right 
angle ABC, fig. 16 ; make BE the altitude, draw the line DE at 
right angle to BO ; make FE equal to H6 in fig. 14 ; make 6B 
equal to FE and the taper required on a side, draw a line cutting 3 
the points G and F, and the line BC. 

On any right line, as AB In fig. 16, with the radius HF and HG, 
describe the arcs OD and EF, set off OD equal to IGF in fig. 14 ; 
draw the lines EC and FG, cutting the centre at G. 

Fig. 16, make DE equal to AB in fig. 14 ; make AB equal to DE, 
and thei taper required on a side, draw a line cutting the points A 
and D, and the line BC, with the radius CD, and in fig. 16, with 
I and H as centres, cut the lines GL and GM, as at M and L, with 
H and L as centres ; describe the arcs HI and HI ; also, the arcs 
JK and JE ; set off HI and HI equal to IB, in fig. 14 ; draw the 
lines JH and EJ, cutting the centres L at and M. Fig. 16, make 
IE equal to CD in fig. 14 ; make JB equal to IE, and the taper 
required on a side, draw a line cutting the points J and I, and the 
line BC with the radius El, and in fig. 16, and N as centres, 
cut the lines LB and MB, as at R and S, with R and S as centres ; 
describe the arcs NO and NO ; also, the arcs PQ and PQ ; set off 
NO and NO equal to BD in fig. 14 ; draw the lines QO and FN, 
cutting the centres at S and R. 

Edges to be allowed. 

The taper most be equal on aU (ddes. The pattern can be cut in 
any number of seQtion& 



Mil.) I. 
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OVAL. 



To descrUe a Pattern for a Tapering Oval or Ob- 
long artieley the Hdes to be Straight toith 
Qmxrter Circle comersy to be in two 

Sections. 

Describe the bottom, the length and breadth required as in fig. 
17; the body as in figs. 18 and 19; describe the right angle 
ABC, fig. Id ; make BE the altitude, draw the line DE at right 
angle to BG ; make DE equal to EG in fig. 17 ; make AB equal 
to DE and the taper required on a side, draw a line cutting the 
points A and D and the line BC« 

Ilg. 19, make AD and BE equal to AD in fig. 18 ; makeAB 
equal to AB in fig. 17; draw the lines DM and EN, fig. 18 with 
the radii CD, and in fig. 19, A and B as centres, cut the lines DM 
and £K, as at M and N, with M and N as centres ; describe the 
arcs BG and AI ; also, the arcs EF and DH ; set off BG and AI 
equal to BG, in fig. 17 ; draw the lines HI and FG, cutting the 
centres M and K. Draw the lines FG and GL at right angle te 
FN ; also, the line EH and JI at right angle to HM ; make GL and 
JI equal to one-half off GD, in fig. 17, draw the lines EJ and GL 
at right angle to EH and FG. 

Edges to be allowed. 

The taper to b« equal on all ridra. 



20 



PBACnOAL BULBS 



Fig» 19. 




Pig. 17.- 
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OVAL. 



To describe a PaUem for a Tapering Oval or Ob* 
long article^ the sides to be Straighty one end to* 
be a Semi-circle^ the other end to be Straight with 
quarter Circle ComerSy to be in 7\do Sections. 

Describe the bottom, the length and breadth required as in fig. 
20 ; the body as in figs. 21 and 22 ; describe the right angle ABO, 
fig. 21 : make BG the altitude, draw the line D6 at right angle to 
BO : make DG equal to AF in fig 20; make AB equal to DG and 
the taper required on a side, draw a line cutting the points A and 
D, and the line BG ; make FG equal to GD in fig. 20 ; make £B 
equal to FG and the taper required on a side draw a line cutting 
the points E and F and the line B 0. 

Fig. 22, make AO and BD equal to DA in fig. 21 ; make OD and 
AB equal to BG in fig. 20; draw the lines CK and DL. Fig. 21 ; 
with the radii OD, and in fig. 22 ; A as a centre, cut the line OK 
as at K with K as a centre ; describe the arc AI, also, the arc J ; 
set o£f AI equal to AB, in fig. 20, draw the line JI, cutting the 
centre at E. 

Fig. 21, with the radii HF, and in fig. 22, B as a centre cut the 
line DL, as at L, with L as a centre ; describe the arc BF, also the 
arc DE ; set off BF equal to OD, in fig. 20 ; draw the line EF, cut- 
ting the centre at L ; draw the lines FG and EH at right angle to 
EL ; make FG, equal to DE, in fig. 20 ; draw the line HG at right 
angle to EH. 

Edges to be allowed. 

The taper to be equal on all ddeii 
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Fig. 22 



Vig.20. 



Fig. 31. 
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OVAL. 



To describe a Pattern for a Tapering Oval or Ob- 
long article, the sides to be Straight^ with Semi- 
circle ends, to be in Two Sections, 

Describe the bottom, the length and breadth required as in fig. 
23 ; the body as in figs. 24 and 26. 

Describe the right angle ABC, fig. 24 : make BE the altitude, 
draw the line DE at right angle to BG : make DG equal to AB in 
fig 28; make AB equal to DE and the taper required on a side, 
draw a line cutting the poiuid A and D, and the line BG, fig. 25 ; 
make AG and BD equal to AD in fig. 24. 

Make AB and CD equal to DG in fig. 23; draw the lines GI 
and DJ, fig. 24 ; with the radii CD, and in fig. 26 ; A and B as 
centres, cut the lines CI and DJ as at I and J, with I and J as cen- 
tres ; describe the arcs AH and BF ; also, the arcs GO and DE ; 
set off AH and BF equal to GB, in fig. 28, draw the lines 6H 
and £F, cutting the centre at I and J. 

Edges to be allowed. 

The taper to be equal on all sides. 

In a large article it may be more oonyenient to lay out the End- 
pieces to fit the Semi-circles, and Join them to the lides, at at D 
and G, in fig. 18. 
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Tig. 23. t 
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COVERINQ OF CIRCULAR ROOFS^ &o. 



Circular Boofe may be coyered upon two different principles t 



First Method. 

Assume the yertical section, or axis, to be divided into a num- 
ber of equal parts, and the roof, or figure, cut by planes through 
the points of division parallel to the base ; and then consider the 
portions of the figure as so many frustrums of a cone ; the surface 
of each frustrum can then be determined as by fig. 26, page 26. 

iSecond Method. 

Divide the circumference of the base into a number of equal 
parts, and assume sections to be made perpendicular through these 
points of division ; then estimate the suifiuse of each of these di- 
visions on the surface of the :figare. 
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PRACTICAL BULES 



To Cover a Dome by tJie First Method. 




Let ABC, fig. 26, be the section of a dome. Draw the axis 
DB ; produce to J ; divide the curve of one- half the figure into 
equal parts, as EFG and H, the width of these divisions being the 
width required by that of the metal with which the dome is to be 
covered ; produce AE, EF, FG, GH. and HB, severally until they 
intersect the axis BD ; then [for example] from the point I, with 
the radii IG and IF, describe the curves GM, FN ; then set off that 
portion of the circumference pf the base FL required for a pattern 
to cover the course FG. 

In the same manner, the covering for the other portion can be 
found. 
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To Cover a Dome by ifie Second Method. 

Fig. 27. 




^44^ 



Let ABO, fig. 27, be the section of a dome ; tben the length 
of a course of coyering is obtained as follows : The length of the 
course BF is equal to the curve AB, and EG the breadth of it ; 
join ED, and the lines 1, 2, 8, and 4, intersected thereby, will bo 
the half breadth (for the rerlical BD) of the course at the corres- 
ponding lines on BF, through which points a line can be drawn 
which will give the form of the course required. 



28 



PRACTICAL BULES 



To ascertain the Outlines of a Course of Covering 
to a Dome^ without reference to a Section of the 
Dome. 

Fig. 28. 




Let AB be the breadth of the course. Bisect it at B by the 
perpendicular OE ; make BE equal to the length of the arc from 
the base of the dome to the top of it (which may be found either 
by measurement or calculation) ; divide the semi-circle ACD into 
any number of equal parts, and draw the lines parallel to BD ; 
divide BE into the same number of equal parts, and draw lines 
parallel to AD ; mark ordinates on each side of BE ; as 1, 2, 8, 
and 4 equal to the lines of BCD, and a curve drawn through their 
terminations 1, 2, 8, and 4 ob both sides will give the outline of 
the course. 



FOB DESCBIBINa PATTERNS. 



29 



To describe a Pattern for a Tapering Square Article, 

Fig. 29. 




Erect the perpendicular line GE ; draw the line A6 at ri^At 
angle to OE ; make EE equal to the Slant height, and draw the 
line CD parallel to AB ; make A6 equal in length to one side of 
the base ; make CD equal in length to one side of the top or 
smallest end, draw the lines AG and BG, cutting the points AG 
and BD, G as a centi^ with the radii GG and GA. Describe the 
arcs EM and JI ; set off on the arc JI, JA, BH, and HI equai in 
length to AB, and draw the lines JG, HG, and IG, also, the lines 
JA, BH, HI, and EG, DL, LM. 

Edges to be allowed. 
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SQUARE. 



To describe a PaUem for a Square Ibpering arUcle^ 
to be in Two Sections. 



Fig.dO. 




Erect the perpendicular line EF equal to the Slant height of 
the articles ; draw the line AB at right angle to EF ; draw the 
line CD parallel to AB ; make AB equal in length to one side of 
the base ; make CD equal in length to one side of the top or 
smallest end ; draw the lines AG and BD, G and D as centres, 
with a radii equal to one-half the difference of the two ends, as 
from B to O ; describe the arcs I and H ; draw the right angle 
lines lAJ and HBE ; set off JA and KB equal to FB, and draw 
the lines JL and EM at right angles to JA and KB ; also, the 
lines LG and MD at right angles to U and MKi 

Edges to bo allowed. 
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SQUARE BASE WITH A CIRCULAR TOP. 



To describe a Pattern for Tapering article^ the Base 
to be Square^ and the Top a Circle to be in two 
Sections. 




Erect the perpendicular line NF ; draw the line AB at right 
angle to NF ; make EF equal to the Slant height, and draw the 
line CD parallel to AB ; make a AB equal in length to one side 
of the base ; make CD equal in length to one-fourth the circum- 
ference of the top, and draw the lines AC and BD, G and D as 
centres, with a radii equal to one-half the difference of the two 
ends; describe the arcs I and H, draw the right angle lines lAJ 
and HBE ; set off JA and KB equal to FB, and draw the lines JK 
and EN at right angles to JA and KB, N as a centre with the 
radii NE describe the aro LEM. 

Edget to be allowed. 
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RECTANGLE BASE WITH A SQUARE TOP. 



,To describe a Pattern for a Tapering article^ the 
Base to he a Bectangle^ and the Top Square^ to be 
in JTwo Sections. 

Brect the perpendicular line EG, fig. 82 ; draw the line AB at 
right angle to EG ; make EG equal to the Slant height, and draw 
the line DE parallel to AB ; make AB equal in length to the longest 
Bide of the base ; make DE equal in length to one side of the top ; 
draw the lines AD and BE ; make GO equal to one-ha'f the short- 
est side of the base, D and E as centres, with a radii equal to one- 
half the difference of the top and the shortest side of the base, 
as from G to F ; describe the arcs J and I ; draw the right angle 
lines JAL and IBM ; set off AL and BM equal in length to GG, 
and draw the lines MN and LO at right angle to BM and LA; 
%lso, the lines NE and OD at right angle to NM and OL. 

Edges to be allowed. 
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Fig. 82. 




34 PBACTICAL BULES 



RECTANGLE BASE WITH A CIRCULAB 

TOP. 



To describe a Pattern for a Tapering Article^ the 
Base Jo be a BectangUy and tJie Top a Circle^ to be 
in Two Sections, 

Erect the perpendioular line DO, fig 88 ; draw the line AB at 
right angle to DC ; make OE equal to the Slant height, and draw 
the line FG parallel to AB ; make AB equal in length to the 
longest Bide of the base; make FO equal in length to one- 
fiDurth the circumference of the top; draw the lines AF and 
BG ; make GE equal to one-half the shortest side of the base ; 
erect the line LG parallel to EG, F and G as centres, with the 
radii EL. Describe the arcs I and H ; draw the right angle line^ 
H6N and lAM ; set off BN and AM equal in length to, OK, and 
draw the lines MD and ND at right angles <to M^A and NB, D as 
a centre with the radii D£, describe the arc OED. 

Edges to be allowed. 



FOB DESCRIBING PATTSSSB, 



Fig. 83. 
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36 PRACTICAL BULia 



EEOTANGLE. 



To describe a Pattern for a Tapering Article, the 
Top and Base to be a Bectangle, to be in Two 
Sections, 

Erect the perpendicular Hdo FE, fig. 84 ; draw the line AB at 
right angle to FE ; make FE equal to the slant height of the 
article, and draw the line CD parallel to AB ; make AB equal in 
length to the longest side of the base ; make CD equal in length 
to the longest side of the top ; draw the lines AC and BD ; make 
GH equal in length to the shortest side of the base ; make JI equal 
in length to the shortest side of the top ; draw the line HI, also, 
erect the line KI parallel to FE, C and D as centres, with the radii 
HK ; describe the arcs M and L ; draw the right angle lines LBO, 
and MAN ; set off BO and AN equal in length to EH, and draw 
the lines OR and NP at right angles to OB and NA; alio, the 
lines BD and PC at right angles to RO and IN. 

Edges to be allowed. 
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88 PRACTICAL BULSS 



OOTAOOK 



To describe a PaXUem for Ihperbiff Octagon Top or 

Cover. 

Erect the perpendicular line 6E, fig. 85 ; draw the line AB at 
right angle to 6E ; make FE equal to the Slant height of the ar- 
ticle, and draw the line CD parallel to AB ; make AB equal in 
length to one of the longest sides of the base ; make CD equal 
in length to one of the longest sides of the top, and draw the 
lines AG and BO, cutting the points AC and BD, 6 as a centre, 
with the radii GG and 6A describe the arcs SO and FN ; set off 
QR, HJ and LN equal to AB ; set off PQ, BA, BH and JL equal 
in length to one of the shortest sides of the base ; draw the lines 
PS, QT, BIT, &0., oattlog the centre at 0. draw the Uijes FQ, 
QR, ST, TU, &c. 

Edges to be allowed. 
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FBAOnCU. SVLEa 



GUTTER MITEB JOINTa 



To daoribe a Ftittem for a JUUer Joint at JUght 
emfflet/or a Semicircle Gutter. 



W 
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a* ST «D48 % IB 

Lettiie 8emi-dTCl« AOB, Gg. se, be the breadth and depth of tli« 
gatter ; draw the lino AB ; draw the linra AF and BE at right angle 
to AB ; drew the line DE parallel to AB ; make DF eqnol to ATI, 
■nd draw the line FG ; devide tba wmi circle into sny nuiiiber of 
eqoal partifrom the pointg; draw lines parallel to AF w 1, B, 8, &o., 
(hen wt off the line AB, fig. ST, equal in length to tho teml eireto 
AGB; erect the lines BJ) aod AC at nght angle to AB; letoffon 
«n the line AB, fig. ST, the same namber of equal dittaDces «8 In 
the Hmldrcle from the points ; drew lioei parallel to BD, u 1, S, S, 
&c, malie DD equal In length to AT, fig. 83 ; and AC equal ia 
length to BE \ also, each of the parellel linea bearing the lamo 
figure oa 1, a, 8, ka., then a line (need thcongh the points will 
form the pattern required. 



TOB DESCBIBnrO PATTBKN8. 



MITER JOINTS. 



To describe a Bxtlern for a Jlttter Joint at any 
Angle for a Semi-drcie Outter, 




Let ABO, fig. SB, b« the bretidth ud depth of the gntter ; 

draw the line AG ; draw the lines £0 and DH; the iiDgle reqnired 
drew the line £D cutting the points E and D ; divide the semi- 
circle into any number of equal pojfB, from the points draw Hnea 
parallel to A£, as I, 2, 8, be. Then set off the line AB, fig. 89, 
eqoal In lenglh to the temicircle ABO ; erect tlie lines AC and 
BD at right angle to AB ; set off on tbe line AB, the same number 
of equal dietancca as id the semi-circle ABO ; from the points 
draw lines parallel to BD, as 1, 2, S, lie. Make BD equal to EA, 
and AC equal to DC ; also, each of the parallel lines bearing tha 
nine figures ni 1, 2, 8, &c., then k line traced tbrotigh the points 
will form the pattern. 
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MITBB JOINTS. 



To describe a P(Utern for a IRier Joint for an O O 
Gutter at Right Angles. 

Let A6GD, fig. 40, be the ^ren gutter; diridetfae onrred 
line BO into any number of equal parts from the points ; draw 
lines parallel to AD, as 1, 2, 8, &c. ; then set off tho right angle 
line ABE, fig. 41 ; make BF equal to AB, and draw the Ime CF 
parallel to AB; make AB and CF equal in length to AD, and 
draw the line AG ; make FD, equal in length to the curved 
line BG ; set off on tho line FD the same number of equal dis- 
tances, as in the curved line BG ; from the points draw lines paral- 
lel to GF, as 1, 2, 8, ftc; make GF equal to BE, also, each of the 
parallel lines bearing the same figures, as 1, 2, 8, &c ; make DE 
equel to QD^ then a line traced through the points will form the 
pattern. 
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Fig. 41. 
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COENIOE. 



To describe a Pattern for a Miter Joint for an O G 
Cornice at JRight cmglea^ also an Offset ' 

Describe the right angle line AFE, fig. 42 ; let ABODE be the 
l^ven cornice ; divide the curved line BCH into any number of 
equal parts ; from the points draw lines parallel to AF, as 1, 2, 
3, &o. Then set off the right angle ABOF, fig. 43 ; make CD 
equal to AB ; make DGr equal in length to the curved line BCH ; 
make GE equal to HD ; make EF equal to DE ; set off on the 
line DO the same number of equal distances as in the curved line 
BCH ; from the points draw lines parallel to BC» as I, 2, 8, E, 
H, &c Make BC and ID equal to AF ; also, each of the parallel 
lines bearing the same figures as 2, 3, 4, &c. ; make EG and HE 
equal to DE ; then a line traced through the points B, I, 2, 8, 4, 
kc. ; EHF will form the pattern for a Miter Joint. 

When there is to be an offset or projection at right angles, let 
AB, fig. 44, be the depth of the offset or projection ; make each 
of the parallel lines the same in length as AB, LI, 22, 88, &c., 
then a line traced through the points will form the pattern. 



FOB DBflOBIBINa FATTXBITS. 




48 FS^CTICAL BULES 



OCTAGON. 



To describe a Pattern for an Octagon G Lamp 
Top or Cover. 

Describe a circle that will cut the required Octagon, fig. 46 ; 
draw a line that will cut the centre of two nections, as AI ; erect the 
perpendicular line HF ; let ABCDEFJ be the giren top or cover ; 
diTide the curred lines BC and £F into any number of equal 
parts ; from the points draw lines parallel to FH, as 1, 2, 8, &c.| 
H, 1, 2, 8, &c 

Set off the line AF, fig. 40 ; draw the line GE at right angle to 
AF ; make AB equal to AB in fig. 46 ; make BO equal in length 
to the curved line BO ; divide BO into the same number of equal 
distances, as in the curved line BO ; from the points draw lines 
parallel to GE ; make OD equal to OD, and DH equal to DE ; 
make HF equal to the curved line EF ; divide HF into the same 
number of equal distances, as in the curved line EF; from the 
points draw lines parallel to GE ; make AGAE and BIBJ equal to 
GA ; also, each of the parallel lines bearing the same figures as 
1, 2, 8. 4, 6, 6, 7, 8, 9, 10, 10, H, 1, 2, 8, 4, 6, 6; then a line 
traced through the points will form the pattern. 

A Top may b« described in any number of Seotions by this 
Bule. 



FOB DESCKIBUfC PATTUHNS. 

Fig. 46. 




48 FIU.CTICAL BULEB 



PIPES. 



To describe a T Pipe at BigM angles. 

Let ABGD, fig. 47, be the length and diameter of the T ; de- 
scribe the semi-circle G£D ; divide the semicircle into any num- 
ber of equal parts ; from the points draw lines parallel to AG, as 

I, 2, 8, &c. ; then set off the line ABG, fig. 48, equal in length to 
the circumference of the Pipe AB ; erect the lines AD, BE and 
GF ; set off on each side of BE the same number of equal dis- 
tances, as in the semi-circle GED ; from the points draw lines 
parallel to BE, as 11, 22, 83, &c. ; make AD, BE and GF equal to 
AG ; also, each of the parallel lines, bearing the same numbers as 

II, 22, 88, &c. ; then a line traced through the points will form 
the pattern required. 

Edges to be allowed for folding or riTetlng. 
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50 PRACTICAL BULES 



PIPES. 



To describe a Pattern for a TPipe at any angle. 

Draw the line AE, fig. 49 ; erect the line AB, the angle re- 
quired ; also, the line ED parallel to AB ; make BD equal to the 
diameter of the Pipe ; describe the semlcirole BCD \ draw the 
line FGr parallel to BD ; divide the semicircle into anj number of 
equal parts from the points; draw lines parallel to AB, as 1, 2, 
8, &c. 

Set off the line ABC, fig. 60, equal in length to the circumfer- 
ence of the Pipe ; erect the lines AE, BD and OF at right angles 
to AC ; set o ff on each side of BD the same number of equal dis- 
tances, as in the semicircle BCD, and from the points draw lines 
parallel to BD, as 11, 22, 88, &c. Make BD equal to AB, and 
EA and GF equal to ED ; also, each of the parallel lines, bearing 
the same figures as 11, 22, 83, &c. Make GI and HJ equal to 
GD; also, each of the lines bearing the same figures as 11, 11, 
22, 22, &c. ; then a line traced through the points will form the 
required pattern. 

Edges to be allowed 
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PRACTICAL BDLE8 



To describe a Pattern for a TPipe, *Aa CoUar to b» 
Smaller than the Main Pipe. 




7 aiia'a 



Let the circle OH, fig. Gl, eqad tha.Urge pipe, AB, CD, tho 
Uranch or Ootlar ; describe tbe semicircle AEB ; diTide tbe semi- 
circle into any number of equal parts; from the points, draw 
lin<-B paralli'l lo AC, aa 1, B, 3. ic 
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Figr 62. 







CM 



GO 

N 



I 



Set off the line ABC, fig. 62, equal in length to the circumfer- 
ence of the Collar AB ; erect the perpendicular lines AD, BE and 
CF; set off on each of BE, the game number of equal distances as 
in the semicircle ; from the points draw lines parallel to BE, as 
1, 1, 2, 2, Ac ; make AD, BE and CF equal to AC and BD ; also, 
each of the parallel lines bearing the same figures as 1, 1, 2, ^, 
8, 8, &c., then a line traced through the points will form tli^e pav- 
tern. 



Edges to be allowed 



PBACT1C.U. fiULES 



To describe a Pattern for a T Pipe at any angle, t?te ' 
Collar to be Smaller than the Main Pipe. 




Lot CE, fig. S3, be the diameter of tbe collar, and AB the aogk 
Tquired ; describe the gemicircleCDE ; nutlceCFaDdEHof equal 
length, witb a radii eqoal to one-half the diameter of the Inrgs 
pipe ; deecrlhe tha arc FII ; divide the ecmicircle Into any num- 
ber of equal porta ; from the points draw lioes parallel to AG, as 
I, S, he. There muat he an odd number of linea, b< in the din- 
gram, BO Uutt one of the lines run through the centre of tbe semi- 
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Fig. 64. 




Set off the line iffiC, fig. 54, equal in length to the circumfer- 
ence of the collar, GE ; erect the lines AD, BE and GF ; set off 
on each side of BE the same number of equal distances, as in the 
semicircle, and from the points draw lines parallel, to BE, as 11, 
22, &c. ; make BE equal to AG in fig. 63 ; n^ake AD and GF 
equal to BE ; also, each of the parallel lines bearing the same 
figures ; mak^ 61 and HJ equal to GF ; also, each of the parallel 
lines bearing the same figures aa 11, 11, 22, 22, ko, 

A line traced throtigh the last points will form the pattern. 
Edges to be allowed. 



FBACTIC^L BULBS 



^o describe a Pattern for a T Pipe at cny cati 
the Collar to set on one side of the Main Pipe. 




Let the circle FE, flg. BS, equal large pipe or boiler; make 
AB equ&l to the diameter of tbe collu or branch pipe, BE the 
angle required ; describe the semicircle ACB ; diTide tbe «emi- 
oircic into fin}' number oi equal parts; from tbe points draw lines 
p.rallcl to BE, no I, 2, 3, &c 
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Set off the line ABC, fig. 66, equal in length to the circumfer- 
ence of the collar AB ; erect the perpendicular lines AD, BE and 
QH; set off on each side of BE the same number of equal dis- 
tances, as in the semicircle ACB ; from the points draw lines par- 
allel to BE ; make BE equal to EB ; make AD and GF equal to 
DA ; also, each of the parallel lines bearing the same figures as 
11, 22, 83, &c. t then a line traced through the points will form 
the pattern. 

Edges to be allowed. 



tRJLOTlC AS. BDlSa 



To describe a Pattern for a Pipe to Jit a Flat 
Surfnce at any Angle, aa the euie of the Boof of 
a Muildinff. 




Let AB, flg. t1, eqatd the angle of the roof of k bnUdtng; let 
CE, FB equal the pipe ; drew the line CE ; describe the aend- 
clrcle CDE; diridethe semi circle into anyciDmberof eqiulp«rtii 
from the poiota draw Unea parallel to EB, as 9, 8, i, to. 
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Then set off the line ABC, fig. 68, equal in length to the cir- 
cumference of the cylinder GE ; erect the perpendicular lines AD, 
BE and GF ; set off on each side of BE the same number of equal 
distances, as in the semicircle GDE ; from the points draw lines 
parallel to BE ; make BE equal to BE ; make AD and GF equal 
to FG ; also, each of the parallel lines bearing the same number 
as 22, 83, 44, &c. ; then a line traced through the points will form 
the pattern. 

Edges to be allowed. 



PSACnCAI. BOLBS 



To desert a Pattern for a IHpe to ^ two Flat 
Surface*, m the Boof of a Building. 




Let ABC, fig. 69, eqnal the pitch of s roof; let DF, IH, be the 
Dtpe; draw the line BOparsllel to HF; draw the. lice DF at right 
angle to BF; deicribe the semicircle DEF; divide one-batf the 
■emicircte ioM an; namber of eqaal parts ; from the polnta draw 
lines parallel to FH, as 2, S, 4, Ac 
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Set off the line ABC, fig. 60, equal in length to the circumfer- 
ence of the pipe DF ; divide the line ABC into four equal parts, 
and erect the lines AD, 01, BF, 01, CE ; set off on each side of 
01, 01, the same number of equal distances as in one-half the 
semicircle; from the points draw lines parallel to BF; make AD. 
BF and C£ equal to HF ; make 01, 01 equal to BO ; also, each 
of the parallel lines bearing the same figures as 22, 22, 83, 88- 
&C. ; then a line traced through the points will form the patterr 

Edges to be allowed. 
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Let ABCD, fig. Al, ba tbe glren elbow ; draw tbe line AB at 
right auglei to BO ; draw tbe line FC ; describe the leinicirole 
AQB ; divide the eemidrde into M17 nomber of eqnd put* ; bom 
(he polDU drftw lineg [Mmdlel to BO, u 1, 1, B, &o. 
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Fig. 62. 




Set off the line ABC, fig. 62, equal in length to the circumfer- 
ence of the elbow AB ; erect the perpendicular lines AD, BE and 
GF ; set off on each side of BE the same number of equal dis- 
tances, as in the semicircle A6B ; from the points draw lines par- 
allel to BE ; make BE equal to BG ; make AD and GF equal to 
AF ; also, each of the parallel lines bearing the same figures as 
11, 22, 83, &o. ; th«n a line traced through the points will form 
the pattern. 

Edges to be allowed. 

Patterns for Elbows may be described at any angle, by any of 
the Rules for cutting Elbow patterns ; in laying out Elbow pat- 
terns let AB equal diameter of the Elbow, and BCD the angle. 



PBACTIGAIi BULEB 



To deicribe an Elbow Pattern at any angU. 
Fig. 63. 




L«t ABCD, fig. 68, be th« gtven Elboir ; draw the line AB at 
rigbl Migle to BF ; draw the line £F ; deicribe the aemioircle 
AOB; ^TidetbeiemlcircleAOBintoaEynnmberofeqaalparti; 
fMm the pidnU dnw Uoei parallel to BF, aa 1, a, S, fto. 
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Fig. 64 




Set off the line ABC, fig. 64, equal in length to the circumfer- 
ence of the Elbow AB ; erect the perpendicular lines AF, BE and 
CD ; set off on each side of BE the same number of equal dis- 
tances, 'as in the semicircle AGB ; from the points draw lines 
parallel to BE, as 1, 1, 2, 2, 8, 8, &c. ; make BE equal to BF ; 
make AF and CD equal to AE ; also, each of the parallel lines 
bearing the same figures as 1, 1, 2, 2, 8, 8, &o. 

Then a line traced through the point will form the pattenL 
Edges to be allowed. 



PRA.OnOAI. BDLEB 



To desert a I'iittem for an Elbow in Three Sec- 
tiong. 




Let ABED, flg. OB, be the gtvet) elbov ; dnw the line FO ; make 
SK. equal to ODe-half the diameter of the elbow, with F u a cen- 
tra', describe the arcs QL ; dWide the arc GL Into fonraqnal parts; 
draiT the IhicB FH aodFJ; also, the line JH; dtaw tbeliae'AB 
at right angles to BC; describe the semicircle AUB; divide the 
semicircle into anj number of equal parts ; from the points drair - 
lines parallel to BH, m 1, 2, 3, Ac 
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Fig. 66. 
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Set off the line ABO, fig. 66, equal in length to the circumference 
of the elbow AB ; erect the perpendicular lines AD, BH and GE ; 
;Bet off on each side of BH the same number of equal distances as 
in ihe semicircle AMB ; from the points draw lines parallel to BH ; 
make BH equal to BH; make AD and C£ equal to AN ; also, each 
of the parallel lines bearing the same number as 1, 1, 2, 2, 8, 8, &c. ; 
then a line traced through the points will form one of the sections ; 
make DF and £0 equal to HJ ; then reyerse section No. 1, and 
place D at G and £ at F, and trace a line fron to F, this will 
form seetion No. 2 and 8. 

Bdges to be allowed. 



rSACnCAL KOKK 



ELBOWS IN FOUR SKCTIONS. 



To deserve a I^ittem for an Elbow in Four 
Sections. 
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Let ABED, flg. 67, be the given elbow ; draw the line FO ; 
moke FM eqnal in leogth to one-half tli» diuneter of the elbow, 
nilh F as > centrd ; describe the arc EL ; divide tlie arc EI. Into 
three eqnal parta ; draw the linei FH and FI ; abo the line IH di- 
vide the section HK into two equal parts, and draw the line FQ; 
draw the line AB at right tnglei to BC ; describe the semiciicle 
AK6 ; divide the semleircle into an; nmnber of eqoftl parts, fiom 
the points draw Unei putUel to BO, u I, S, 8, && 
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Fig. 68. 




Set off the line ABO, fig. 68, equal in length to the circumfer- 
ence of elbow AB ; erect the lines AF, BD and CE ; set off on 
each side of the line BD the same number of equal distances as in 
the semicircle ANB ; from the points draw lines parallel to BD as 
1, 1, 2, 2, &c. ; make BD equal to BG ; make AF and GE equal to 
AJ ; also, each of the parallel lines, bearing the same number as 
1, 1, 2, 2, 8, 8, &c. ; then a line traced through the points will 
form the first section ; make FG and £J equal to HI ; rererse sec- 
tion No. 1 ; place £ at G and F at J ; trace a line from G to J ; 
make GH and JI equal to PO, fig. 67, or to DK, fig, 68 ; take Sec. 
No. 1, place F at H and £ at I, and trace a line from H to I, this 
forms Sec. No. 8 and 4. 

Edges to be allowed. 



rSi.OnCJJ. BULBB 



To deecr^ a Ihttem for. an EStovi in Five" 
Sections. 




Let ABED, fig. 69, be the gtfen elbow; dr*« the line FO; 
make FL «ij<ul ia length to one-hdf the dUmeter of the elbow, 
with F aa a centre ; describe the uo GH ; divide the are OH tato 
four equitl parts, and draw the lines FJ and FE ; also, the line IH ; 
diTlde the aection GH into two equal parts, and draw the line FE; 
dcaw the line AB at right angle to BC ; describe the semicircle 
AJSB ; diTlde the Bemicirclo into anj number of equal parte ; tcom 
the paints draw linw parallel to BO, as 1, S, >, Ac 
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Set off the line ABO, flg. TO, eqiul in Irogth to the clrcnmfer- 
eiiee of the elbow AB ; erect the peipeadionlsr linea AL, 6D and 
CK ; Mt off on each tide of BD the «une nnmbeT of equal di»- > 
tancea aa in the ■emiolrole ANB ; from the pi^DtB draw lines paral- 
lel to BO as 1,1, Z,S, ft& ; make BD equal to BK ; make AF and 
CE equal to AO ; alao, each of the parallel lines bearing the same 
number, as 1,1, 2,3, 8,8 kc ; then a line traced through the points 
will form Sec 1 ; make FQ and EH equal to HI ; rererae 8ec 1, 
pluce E at and F at H, Bod trace ■ line from G to H ; make OJ 
and HI equal DH Id flg. TO ; take ^e. 1 and place E at I and F 
at J, and trace a line from J to I ; make JL and IK eqoal to HI.; 
rcTerw Sec. 1, tJid place E at L and F at E, and truce a line from 
L to E, this completes Sec No. 4 and D; thia completes the pat- 
terns ; when elbows are to bo of heav; iron and rireted, punch the 
holes for the rivets on the Udcb FE, QH, JI and LS, altowing ^ 
the lap each side on aeotions Ho. 1, B, and 4. 



12 FBACnCAL BULBS 



ELBOWS. 



To descriie a Pattern for a Tapering Elbow. 



Let AB and CD, fig. 71, equid large end of elbow, DHB the 
aDgle ; make HF equal GG, and EF equal AB ; make JE equal 
the email end of the elbow ; draw the lines BE and AJ, continue 
the lines until tbej intersect at I ; describe the semicircles AB 
and JE ; divide the semicircles into the same number of equal 
parts ; from the points draw lines, as 1, 2, 8, &c. 

On anj line, as AB, fig. 72, with the radii IE and IB ; describe 
the arcs HI and CD ; set off GAD equal in length to the circum- 
ference of the large end AB ; draw the lines GB and DB ; set off 
on each side of AB the same number of equal distances as in the 
semicircle AB ; from the points draw lines cutting the centre at 
B ; make AE equal to BL ; make GF and DG equal to AM ; also 
each of the lines bearing the same figure as 1, 1, 2, 2, 8, 8, &c., then 
a line traced through the points will form the pattern. 

Edges to be allowed. 



VOB DBBCBIBIHa PATTBBm. 




PBiCnCAl. BXILE8 




FOB BESCBIBING PATTERNS. 
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BOILEB COVER 



To describe an Oval Batter Cover. 

Fig 78. 

c 
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Ereot the line DC ; make FD equal to one-half the lengtn of 
the boiler bottom before the edge is turned ; describe the circle 
HDI one-eight of an inch larger in diameter than the breadth of 
the bot-tom ; let FG be three-eights of an inch ; then apply the 
comer of the square on the line AB, allowing the blade to cut the 
circle at I and the tongue at the point G ; draw the lines GB, BH, 
also the lines GA, AH; allow one-eight of an inch for an edge, 
as shown by the dotted lines, the cover will be the same size ft 
the bottom or pit. 
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PBACnCAL BULKS 



FLANGE. 



Jb describe a Pattern for a Flange for a Pipe 
* that goee on the Roof of a Building^ aejig. 59. 



Fig 74. 



Fig. 76. 




Let ABC, fig. 74, be the pitch of the roof; make DE equal to 
the diameter of the pipe ; describe the circle FG ; make FG the 
same in diameter as the pipe ; draw the line FG ; set off on the 
line FG anj number of equal parti ; from the points draw lines at 
right angle to FG as 1, d, &o. 



ton DSSCBIBiyo PATTEBNB. 




Set off the line HI, fig. 70, eqnil In length to DBB in fig. f4 ; 
tet off on the lice HI the ume ndmbeiof equal parta u in the 
line FG ; from the pulnti i]ra.ir lineB U right ftogle to HI ; set off 
on each ride of HI the eame distuice u on each ride of the lina 
FG in fig. 7E, ai 1, 1, 3, 3, &c. ; a line traced through the poinU 
will form the piece to be cat out ; when there Is to be an edge 
turned up, it most be alloired inside of the* line traced. The same 
role !■ applied to deaoribe a pattern for a flange lor fig. ST ; make 
HI, Bg. 76, equal BF, fig. SI, then proceed' the Mune M described 
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PBACTICAL BULBS 



OCTAGON OR SQUARE TOP OR COVER. 



To describe an Octagon or Sqtiare Top or Cover, 



Pig. 77. 




Describe a circle, ihree-quartejrs of an inch larger in diameter 
than a circle that will cut each comer of the article the top or 
cover is for ; set off the squares from B to G ; take one half of the 
largest square ; and with B and C as centres, describe, arcs G 
and H ; then with A as centre, describe the arc cutting the square 
at I and the arc D ; -where the arcs QD and HD intenect, draw the 
lines AE and AFj also the lines B£ And OP. 



FOB DSSCBIBIN6 PATTBBN8. 
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STEAMEB COYEB. 



7b describe a Steamer Cover. 



7ig« 78. 




Descsnbe a drde 4Hie inch larger in diameter than the hoop 
after the edge is laid cxff; lay the hoop on the plate, allowing an 
edge each side, as shown by the distance between the two circles 
and the dot on the line AG, the circle D£ representing the hoop ; 
take the distance from A to the dot on the line AO, and set off 
three times the distance on the outer circle, as fitnn A to B ; draw 
the lines AG and BG, catting the eentre at 0. 

Edges to be allowed. 
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PBACTIOAL BULES 



OVAL. 



To describe an Ellipse or Oval, having the Two 

Diameters given. 




On the intersection of the two diameters as a centre, with a 
radius equal to one-half the difference of the two diameters, de- 
scribe the arc AB, and from B as a centre, with half the chord. 
ACB, describe the arc CD ; from E as a centre with the distance 
ED cut the diameters at FF and DD ; draw the lines FO, FO, FO, 
FO ; then from F and F as centres, describe the arcs 00, and 00 ; 
also, from D and D as centres, describe the smaller arcs, 00 and 
00, which will complete the ellipse as required. 



VOB DBSCBEBING FATTEBNS. 
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OVAL. 



To draw an Ellipse wUh the Rule and Compasses^ 
the transverse and conjugate Diameters being 
given; that is, the Length and Width, 

Fig. 80. 




ut:h AB be the transvese or longest diameter ; CD the coDJiigate 
or shortest diameter ; and the point of their intersection, that 
is the centre of the ellipse. Take the distance OC or OB ; and, 
taking A as one point, mark that distance AE upon the line AO ; 
divide OE into three equal parts, and take from AT, a distance 
EF, equal to one of those parts ; make OG equal to OF with the 
radius FG, and F and G as centres; strike arcs which shall inter- 
sect each other in the points I and H ; then draw the lines HFK, 
HGM, and IFL, IGN ; with F as a centre, and the radius AF, de- 
scribe the arc LAE ; and, from G as a centre, with the same radius, 
describe the arc M6N ; with the radius HG, and H as a centre, 
describe the arc KCM ; and from the point I, with the radius ID, 
describe the arc LMD. The figure ACBD is an ellipse, formed of 
four arcs of circles. 



\ 
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PRACTICAL BULKS 



ELLIPSE. 



To find tfie Centre and tits two Arce of an JEUipee. 



Fig. 81. 




^<Z""^' 



Let ABCB be an ellipse, it is required to find its centre ; draw 
any two lines, as EF and GH, parallel and equal to each other ; 
bisect these lines as in the points I and E, and bisect IE as in L 
from L, as a centre, draw a circle catting the ellipse in four poins, 
1,2,8,4, now L is the centre of the ellipse ; but join the points 1, 
8, and 2,4 ; and bisect these lines as in H and N ; draw the line 
HN, and produce it to A and B, and it will be the transrerse axis 
draw CD through L, and perpendicular to AB, and it wQI be the 
conjugate or shorter axis. 



FOB DESCRIBING PATTERNS. 
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To find the Badius and Versed Sine for a given 
^rustrum of a Cone. 




Hultiplj the dant height by one-half the diameter of the large 
end, and diyide the product by one-half the difference of the two 
ends, and the quotent is the radius ; the versed sine is found by 
multiplying the altitude by one-half the diameter of the large 
end ; and dividing the product by one-half the difference of the 
two ends ; then substract the quotent from the radius, and the 
remainder is the versed sine. 

The diameter AB equal 12 inches ; CD equal 8 inches ; the slant 
height DB equal 10 inches, required the radius 10 X 6 — 60 ~ 2 
— > 80 inches radius. 

The diameter AB equal 12 inches ; CD equal 8 inches ; the al- 
titude I 0, 9.79 inches required versed sine, 9.79 X 6 -« 58.74 ^ 
2 -« 29.87; 80 — 29.37 — .63 versed sine. 

8 




XlAt&tllA i$J^0MlV|[« 
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GsoMBTBT is the Boience which hivestigates and dem^f^Mntes 
the properties of lines on surfaces and solids ; hence, Fiuctical 
Gkomstbt is the method of applying the rales of science to prac- 
tical purposes. 

From any given point, in a straight line, to erect a 
perpendicular ; or, to make a line at right angles 
with a given line. 



On each side of the point A, from which the line 
is to be made, take equal distances, as AB, AC ; 
and from B and D as centres, with any distance 
greater than BA, or GA, describe arcs cutting each 
other at D ; then Will the line AD be the perpen- 
dicular required. 



^ 



X 



When a perpendicular is to he made at or near the 
end of a given line. 

With any convenient radius, and with any 
distance from the given line AB, describe a 
portion of a circle, as BAG, cutting the giv- 
en point in A ; draw, through the centre of 
the circle N, the line BNO ; and a line from 
the point A, cutting the intersection at G, ?v 
the perpendicular required. 

[84] 
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To do the same othenDise 

From the given point A, with any con- 
venient radius, describe the arc DGB; from ^ 
D^ cut the arc in G, and from 0, out ihe aro 
in B ; also, from C and B as centres, describe 
arcs cutting each other in T; then will th» 
line AT be the perpendicular as required. 



:=$: 




-sy 



Nois.— When the three sides of a triangle are in the proportion of 8, 4, and 6 
equal parts, respectively, two of the sides form a right angle ; and observe that 
in each of these or the preceding problems, the perpendicolara may be continued 
below the given lines, if neoesstlnly reqoiied. 



To bisect any given Angle, 

From the point A as a centre, with any ra- 
dius less than the extent of the angle, describe 
an arc as GO ; and from G and O as centres, de- 
scribe arcs cutting each other at B ; then will 
the line AB bisect the angle as required. 



W 



To find the centre of a Circle or JRaditcs^ that shall 
cut any three given points^ not in a direct line* 



From the middle point B as a centVe, with 
any radius^ as BG, BD, describe a portion of 
a circle, as GSO ; and from B and T as cen- 
tres, with an equal radius, cut the portion of 
the circle in GS and OS ; draw lines through 
where the arcs cut each other ; and the inter- 
seei^^w of the lines at 8 is the centre of the 
cirCre as required. 




To find the length of any given arc of a Circle* 

With the radius AG, equal to ^th the 
length of the chord of the arc AB, and 
from A as a centre, cut the arc in C ; 
also from B as a centre, with equal ra- 
dius, cut the chord in B ; draw the line GB ; and twice the leng 
of the line is the length of the arc nearly. 
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PBACTICAL GEOMETBY. 



Through any given pointy to drato a tangent to a 
circle. 



Let the given point be at A ; draw the 
line AG, on which describe the semicircle 
ADC ; draw the line ADB, cutting the cir- 
cumference in D, which is the tangent as 
required. 




To draw from or to the circumference of a circle 
lines tending towards the centre^ when the centre is 
inaccessible. 

Divide the whole or any given 
portion of the circumference into 
the desired number of equal n 
parts ; then, with any radius less jsL 
than the distance of two divisions, \\ 
describe arcs cutting each other, JC 
as Al Bl, C2, D2, &c. ; draw the lines Gl, B2, D8, &c., which 
lead to the centre as required. 




To draw the end lines. 

As AR, FR, from G describe the arc B, and with the radius GI, 
from A or F as centres, cut the former arcs at R, or R, and the 
lines AR, FR, will tend to the centre as required 



To describe an arc, or segment of a circle of large 
radii. 

Of any suitable material, construct a triangle, as ABG ; jiiike 
AB,BO, each equal in length to the chord of the arc D£, and 




height, twice that of the arc BB. At each end of the chord DE 
fix a pin, and at B, in the triangle, fix a tracer, (as a pencil,) 
move tne triangle along the pins as guides ; and the traces will 
describe the iuc roquirod. 



PRACTICAL GEOMETRY. 
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Or otlierwise. 

Draw the chord ACB ; also, 
draw the line HDI, parallel 
with the chord, and equal to 
the height of the segment ; bi- 
sect the chord in 0, and erect 
the perpendicular CD ; join AD, DB ; draw AH perpendicular to 
AD, and BI perpendicular to BD, erect also the perpendiculars 
A n, B n / divide AB and HI into any number of equal parts ; 
draw the lines 1, 1, 2, 2, 3, 8, &c. ; likewise divide the lines A n, 
B n, each into half the number of equal parts ; draw lines to D 
from each division in the lines A n, B n, and through where they 
intersect the former lines, describe a curve, which will be the arc 
or segment required. 



To describe an Elliptic arch^ the Width and liise 
of Span been given. 

Bisect with a line at right angles 
the chord or span A B ; erect the per- 9 
pendicular A ^, and draw the line qDn 
equal and parallel to AG ; bisect AO 
and A ^ in r and n ; make G / equal to 
CD, and draw the line I r a; draw also 
the line » « D ; bisect % D with a line 
at right angles, and meeting the line 
CD in g ; draw the line g q^ make CP 
equal to C A;, and draw the line gl? i; 
then from ^ as a centre, with the radius 
g D, describe the arc 8 D t ; and from k and P as centres, with 
the radius A A:, describe the arcs A 8 and B i, which completes the 
arch as required. Or, 




Bisect the chord AB, and fix at 
right angles any straight guide, as b c; 
prepare, of any suitable material, a 
rod or stafiT, equal to half the chord's 
length, fiadef; from the end of the 
staff, equal to the height of the arch, 
fix a pin e, and at the extremity a 
tracer// move the staff", keeping its 
end to the guide and the fixed pin to 
the chord ; and the tracer will describe one-half the arc required. 
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PBACTICAX GBOMETRY. 



To describe a Parabola^ the dimensions been given. 

Let AB equal the length, and CD the breadth of the required 
parabola ; divide G A, GB into anj number of equal parts ; also, 




divide the perpendiculars A a and B h into the same number of 
equal parts; tnen from a and 6 draw lines meeting each division 
on the line AGB , and a curve line drawn through each intersec« 
tion will form the parabola required. 

To obtain by measurement the length of any direct 
line, though intercepted by some material object. 

Suppose the distance between A and B is required, but the 
right line is intercepted by the object G. On the point </, with 




any convenient radius, describe the arc e e, make the arc twice 
the radius in length, through which draw the line dc e^ and on e 
describe another arc equal in length to once the radius, as tff^ 
draw the line efr equal to efd; on r describe the arc j j, in 
length twice the radius; continue the line through rj, which 
will be a right line, and d e^ or e r, equal the distance between rfr, 
bj which the distance between A and B is obtained as required. 

To inscribe any Regular Polygon in a given circle. 

Divide any diameter, as AB, into so many 
equal parts as the polygon is required to have 
sides ; from A and B as centres, with a radius 
equal to the diameter, describe arcs cutting 
each .other in C ; draw the line CD through 
the second point of division on the diameter 
e, and the line DB is one side of the polygon 
required. 
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To construct a Square upon a given right line. 

Prom A and B as centres, with the radius 
AB, describe the arcs Acb^Bedy and from c, 
with an equal radius, describe the circle or 
portion of a circle cd^ AB, be ; from hd cut 
the circle at e and e ; draw the lines A«,Bc, 
also the line s<, which completes the square 
as required. 






To form, a Square equal in area to a given triangle. 

Let ABC be the given triangle ; let 
fail the perpendicular B<f, and make A0 
half the height dB ; bisect eC, and de- 
scribe the semicircle enO\ erect- the 
perpendicular As, or side of the square, 
then A a < X is the square of equal area as required. 

To form a Square equal in area to a given rectangle^ 

Let the line AB equal the length and 
breadth of the given rectangle ; bisect 
the line in «, and describe the semicircle 
ADB ; then from A with the breadth, or 
from B with the length, of the rectangle, 
cut the line AB at 0, and erect the per- 
pendicular CD, meeting the curve at D, and CD equal a side of 
the square required. 

To find t%e Length for a rectangle whose area shall 
he equal to that of a given Square^ the Breadth of 
the rectangle being also given. 

Let ABCD be the given 
square, and DE the given 
breadth of rectangle ; continue 
the Hne BO to F, and draw the 
line 0F ; also, continue the line 
DC to gy and draw the line A^ 
parallel to DF; from the inter- 
section of the lines at ^, draw 
the line gd parallel to DE, and 
E</ parallel to D^ ; then 'EDdg is the rectangle as required. 




00 



PRACTICAL GEOMETBT. 



To bisect any given Triangle* 

Supose ABC the given triangle ; bisect one 
of its sideSf as AB in e, from which describe 
the semicircle ArB ; bisect the same in r, and 
from B, with the distance Br, cut the diameter 
AB in v; draw the line vy parallel to AG, 
which will bisect the triangle as required. 




To describe a Circle of greatest diameter in a given 
triangle. 

Bisect the angles A and B, and 
draw the intersecting lines AD, BD, 
cutting each other in D ; then from D 
as centre, with the distance or radii 
DC, describe the circle Ge/, as re- 
quired. 




To form a Rectangle of greatest surface in a given 
triangle. 

Let ABC be the given triangle; bisect any 
two of its sides, as &, BG, in e and d ;. draw 
the line ed ; also at right angles with the line 
ec?, draw the lines t^^dpy and eppd is the rectan- 
gle required. 




DECIMAL EQUIVALENTS TO FRACTIONAL 
PARTS OF LINEAL MEASUREMENT. 



One Inch the Integer or WhoU Jfumber. 



.96875 are equal to 



.9376 


Ci 


.90626 


CI 


.876 


41 


.84376 


ii 


.8126 


II 


.78126 


«t 


.76 


i« 


.71875 


Ii 


.6876 


II 


.66626 


ii 


.626 


It 


.69376 


II 


.6626 


II 


.63126 


It 


.6 


It 



8 

S9 

1 

le 



i 

f 

*& 
i& 



8 

8S 

1 

le 
1 

89 



8 
89 

1 
16 

1 
89 



i & 89 

i&ie 



.46876 

.4876 

.40626 

.876 

.843^6 

.8126 

.28126 

.26 

.21876 

.1876 

.16626 

.126 

.09876 

.0626 

.08126 



f 



& 



3 

83 
1 

18 
1 
33 



8 

39 
1 

lb 

1 

39 



i 
i 
i 
i 

i & 89 

i 

8 

89 

1 

le 
1 



8 

33 
1 



One Foot or 12 Inches the Integer. 



.9166 are equal to 11 inches. 


.1666 are equal to 


2 inches. 


.8333 " 10 " 


.0833 " 


1 " 


.76 " 9 " 


.07291 " 


i " 


.6666 " 8 " 


.0625 " 


* ** 


.6838 " 7 " 


.05208 " 


f •* 


.6 " 6 " 


.04166 " 


i " 


.4166 " 5 " 


.08126 ** 


* " 


.3383 " 4 " 


.02088 " 


i " 


.26 " 8 " 


.01041 " 


i " 
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DEFmiTIONS OF ARITHMETICAL SIGNS 

USED m THE FOLLOWING 

CALCULATIONS, 



Sign of Equality, and signifies as 4 -f- ^ ==» 10. 



X 



" Addition, " 

" Substractim^ " 

" Multiplication, " 

" Division, " 
it 



V " Square Root, " 

Square Boot 

6* ** to be Squared, " 
7» " to be Cubed, " 

Powers. 



as 6 + 6 = 12, the Sum. 
as 6 — 2=4," Remainder, 
ag 8 X 8 = 24, " Product. 
a8 24 -^ 8— 8 or ^=8. 
Evolution or Extraction of 



thus 8> ss 64 Involution, or 
thus 8« «• 21 the Raising of 



[92] 




m%nuiim d MnriMtfi. 



■•-^ 



MsNsinuTioir is that branch of Mathematics which is employed 
in ascertaining tbe extension, solicUties and capacities of bodies 
capable of being measured. 



MENSURATION OF SURFACES. 



To Measure or Ascertain tJie quantity of Surface in 
any Right lined figure^ whose Sides are Parallel to 
each other J as figs. 1, 2 and 3. 



Square. 
1. 



Bectangle. 



Bhomboid. 
8. 






Rule. — ^Multiply the length by the breadth or perpendicular 
height and the product will be the area or superficial contents. 

Application of the Rule to Practical purposes. 

The sides of a square piece of irou is 9f inches in length re- 
quired the area. 

Decimal equivalent to the fraction f — .875. (See page 91), and 
D.S'ZS X d'S'ZS — i 97.6, &c., square inches the area. 

[93] 
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MENSUBATIOX OF SUBFACES. 



2. The length of a Roof is 60 a 4 in., and its width 25 ft S.ia. 
required the area of the Roof. 

4 iuohes ss 888 and 8 inches «» .25, (See table of eqaivalents,) 
hence, 60.888 X 25.25 ss 1528.4 Square feet the area. 



TRIANGLES. 

To find the Area of a Triangle when the base and 
perpendicular are given^fi^, 3. 




RuLi. — ^Multiplj the base by the perpendicular height, and 
half the product is the area. 

The base of the triangle, fig. 4, ADB 
is 8 feet 6 inches in length, and the 
height, DC, 1 foot 9 inches required 
the area. 

6 inches ss .6, and 9 inches ess 75 ; 

8.5X1.75 

hence =8.0625 Square feet the area. 

2 

Any two sides of a Might Angled Triangle being 
given to find the third. 

Fig. 6. 

When the base and perpendiculars are 
given to find the hypotbenuse. 

Add the square of the base to the square 
of the perpendicular, and the square root of 
the sum will be the hjpothenuse. 

The base of the triangle, fig. 5, AB is 4 
feet, and the perpendicular BG 8 feet, then 

41 + 8« =s 25, / 25 BB 5 feet the hypotbenuse. 

When the JBypothenicse and Base are given^ to find 
the Perpendicular, ' 

From the Square of the hypotbenuse, subtract the Square of 
the base, and the Square of the remundft will be the perpen- 
dicular. * 




HENSUBATION OF SUBFACKS. 95 

The bjpothenase of the triangle, fig. 6, AG, is 6 feet, and the 
base, A6, 4 feet ; then 6^ — 4*^ «■ 9, and Vd — S the perpen- 
dicular. 

When the Sypothenuse and the Perpendicular are 
given to find the base. 

From the Square of the hjpothenuse subtract the square of the 
I)erpendicular and the square root of the remainder will be the 
base. 
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11BNSDBA.T10X OP SUBFACBS. 



OF POLYGONS. 



To find the Area of a Regular I^lygon. 
Pig. e 

BcL*.— Holtiply the length oT a eide bj half 
the dUtanoe from the Edde to the centre, and 
that prodact bj the number of side! ; the lut 
product vilt be the area of the figure. 

ExiHFLx. — The »de AB of a regnlsr heiagon 
li 12 inches, and the diBUmce therefrom to the 
centre of the figure, (f«, iB 10 inches; required 
ttw area of the hexagon. 

10 

— yl2X6 — SOOsq. in. — H »!■ fet 




To find the Area of a Regular Polygon, wfien the 

Side only is given. 

SuLi. — Unltiplj the square of the aide b; the multiplier op- 
posit to the name of the Polygon id the Bth column of the follow- 
ing Table, and the product will be the area. 

Tablb of atigla rdaHvt to tht conttntetitm of Jtfguiar PcUggonB teiA 
the atd of the Sector, and of co-effidaitt tofacUiiaU Iheir comlme- 
tion witAoui it ; aUo, of eoe^ctenU to aid in finding the arta of 
Atfigtire, t&i ude otdy b^ng gixen. 





N... insi. 


in^ 


P.rpo-D. 


uuau,. 


Il.d>n..,IUi.'=ft 










«S. 


M„.i-i 


■:\^^■tii^ 














btlos 1. 


b.b,i. 


ui..e 1, 






Triangle, 


3 


120° 


60° 


o.Essas 


1.782 


.6113 


-cU 


13S0ia 


Bquare, 


4 


BO 


SO 




1.41* 


.1071 


1 


414 1 




PenUgon, 


6 


73 


108 


J, 6883 


1.115 


.8S06 




238 1 


720417 


Hfiiigon, 


s 


flO 


120 


o.sea 




1- 




156 8 


598078 


Heptagon, 


1 


Si?. 


128i 


1.0382 


.8672 


i.iea 




11 3 


6339a 


Octagon, 


8 


46 


136 


1.20T1 


.1884 


1.3006 




08 4 


828421 


K or agon. 


9 


40 


140 


1.31ST 


.flB4 


1.4819 




06 6 


181824 


Decagon, 


10 


86 


144 


l.fiS8B 


.61S 


1.618 




00 7 




Undooagon, 


U 


aai 


147f 


1.1028 


.EB34 


1.7747 




04 B 


36564 


Podeeagon, 


13 


80 


ISO 


1.868 


.B17e 


1.9318 




037 11 


iB6l63 



VIrnt—" Aii|l« at ecntn" i 
tb* clmunfereiica, or contra .. _._.,_. 
tba angle wUcli bd} ttn> adj^ninc ildM mi 
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THE CIRCLE AND ITS SECTIONS. 



Observations and Definitions. 

1. The Circle contains a greater area than any other plain 
figure bounded bj the same perimeter or outline. 

2. The areas of Circles are to each other as the squares of their 
diameters ; anj Circle twice the diameter of another contains four 
times the area of the other. 

Fig. 7. 

8. The radius of a circle is a Straight line 
drawn from the centre to the circumference, as 
BD, fig. 1, 

4. The diameter of a circle is a Straight line 
drawn through the centre and terminated both 
ways at the circumference, as ABC. 

5. A chord is a Straight line joining any two points of the cir- 
cumference, as EF. 

6. The Yersed sine is a Straight Ime joining the chord, and the 
circumference as 6H. 

7. An arc is any part of the ciroumferenee, as AEH. 

8. A Semicircle is half the circumference cnt off by a diameter, 
as AHC. 

9. A Segment is any portion of a eircle cut off by a chord, as 
EHF. 

10. A Sector is a part of a circle cut off by two radii, as CBD. 




General Hules in JSelation to the Circle. 

1. Multiply the diameter by 8.1416 the product is the Ciromx^ 
ference. 

2. Multiply the circumference by 81881, the product is the di« 
Kmeter. 

8. Multiply the square of the diameter by .7854, and the pre- 
set is the area. 
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4. Multiply tbe square root of the area by 1.12887, the prodaet 
is the diameter. 

0. Multiply the diameter by .8862, the product is the Bide of a 

Square of equal area. 

6. Multiply the side of a square by 1.128, the product is the 
diameter of a circle of equal area. 



Application of tJie JRules to Practical Purposes, 

1. The diameter of a circle beiug 6 ft 6 inches* required it cir- 
cumference. 

6.5 X 8 1416 s= 17.27880 feet thd circumference. 

2. A straight line, or the circumference of a circle being 
17.27880 feet required the circle's diameter corresponding thereto. 

17.27880 + .81881 1» 6.6000148280 feet diameter- 

8. The diameter of a circle is 9f inches ; what is its area in 
square inches ? 

9.876^ » 87.89, &c. y .7864 _ 69.029, &c., inches the area. 

4. What must the diameter of a circle be to contain an area 
equal to 69.029296876 square inches. 

y 69.02929, &c., = 8.3091 X 1.12887 = 9.875, &c., 

or 9f inchas the diameter. 

6. The diameter of a circle is 15f inches ; what must each side 
of a square be, to be equal in area to the given circle ? 

16.6 X .8862 «= 18.78, &c., inches length of side. 

6. Each side of a sauare is 13.736 inches in length, what must 
the din meter of a circle be to contain an area equal to the given 
square. 

13.706 y 1.128 «- 16.49 &c, or 16^ inches the diameter. 

Any chord and versed sine of a circle being given to find the 
diameter. 

Rule. — Divide the sum of the squares of the chord and versed 
sine by the versed sine, the quotent is the diameter of corres- 
ponding circle. 

Fig. 8. 

7. The chord of a circle AC, fig. 8, equal 8 
feet, and the versed sine, BD equal 1^ feet, re- 
quired the circles diameter. 

8* 4- 1.6«^ =s 66.26 ^ 1.5ob44.16 feet the 
diameter. K 
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8. In the curve of a ndlway, I stretched a line 80 feet in length, 
and the distance from the line to the curve I found to be 9 inches, 
required the circles diameter. 

80>^ + .751 = 640 5626 -r- 2 =» 820.28, &c., feet Uie diameter. 

To find the Length of any arc of a circle, 

RuLS. — ^From eight times the chord of half the arc, subtract 
the chord of the whole arc, and one-third of the remainder will 
be the length nearly. 

Fig. 9. 
Required the length of the arc ^^.,_,__^ 

ABO, fig. 9. the chord AB of half 
the arc being ^^ ft., and chord AO A^ 
of the whole arc 16 ft. 8 inches. 

41.884 

8.5 X 8 = 68.0 and 680— 16.666 = = 18.778 c. feet 

8 

the length of the arc. 

To find the area of the sector of a circle. 

Pig. 10. 

Rule. — ^Multiply the length of the arc by half 
the length of the radius. 

The length of the arc ABO, fig. 10, equals 9^ 
inches, and the radii DA, DC equal each 7 inches 
required the area 

9.5 X 8.6 = 83.26 inches the area. 

To find the area of a Segment of a circle. 

Rule. — Find the area of a sector whose arc is equal to that of 
the given segment, and if it be lees then a semicircle subtract the 
area of the triangle formed by the chord of the segment and radii 
of its extremities ; but if more than a semicircle add the area of 
the triangle to the area of the sector and the remainder or siun is 
the area of the segment. 

Thus suppose the area of the segment ABO. E fig. 10, is requir- 
ed and that the length of the arc ABO equals 19^ ft., DA and DO 
each equal 14 ft, and the chord AO equal 16 ft., 8 inches; also the 
perpendicular ED equal 7^ feet. 

16.666 X 7.6 

19.5 X 7 == 136.6 feet the area of the sector, ■ ' 

2 
62.49 feet the area of the triangl'^, 136.6 — 62.49 — 74.01 feet the 
area of the segment. 




\ 
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To find the area of the space contained between two 
Concentric Circles or the area of a Circular Iting. 

Rule. — I Multiplj the sum of the innde and out side diameters 
by their difference and by .'7854 the product is the area. 

Pig. II. 

Rule 2. — The diff* rence of the areas of 
the two circles will be thi' area ot the Ring 

on spac**. 

f\ 

S\ippoHe the external circle AD, fig. 11, 
equal 4 ft., and th<.' internal ciicle BC 24- 
ft. , required the area of the Apace contained 
between them or a: ea of a Ring. 

4 + 2.5 -= 6.5 and 4 — 2.5 — 1.6 hence, 6.5 X 1.5 X .7854 — 

7.*>5 ft., the area; or, 

The area of 4 ft., is 12.$66 ; the area of 2.5 is 4.9081. (See table 
of areas of circley.) 

12.566 — 4.9081 -« 7.6579 the area. 



To find the area of Ellipse or Oval, 

Rhle. — Multiply the diameter together and their product by 

.7854. 

An oval is 20 inches by 15 inches what are its superficial contenta 
20 X 15 X .7854 «x 235.02 inches the area. 

To find tJie circumference of an Ellipse or Oval, 

Rule. — Multiply half the sum of the two diameters by 8.1416, 
the product will be the circumference. 

Example. — An oval is 20 inches by 16 inches what is its cir- 
cumference. 

20 + 15 

—17.5 X 8.1416 — 64.978 laches the circumference. 

2 
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OF CYLINDERS. 



To find the Convex Surface of a Cylinder. \ 

RuLB. — Multiply the circumference bj the height or length the 
product will be the surface. 

£x AMPLE. — ^Tbe circumference of a cylinders ,is 6 ft, 4 inches 
and its length 15 ft, required the convex surface, 

6.838 X 15 — 94.996 square feet the surface. 



OF CONES OR PYRAMIDS 

To find the Convex Surface of a Bight Cone or 
Pyramid 

Rule. — Multiply the perimeter circumference of the base by the 
slant height, and half the product is the slant surl'ace if the sur- 
face of the entire figure is required, and the area of the base to the 
cooTez surface. 

Example. — ^The base of a Cone, fig. 13, is 5 fl., diameter and 
the slant height is 7 feet, what is the convex surface ? 

16.70 X *l 

6 X 8.1416 i— 16.70 circumference of the base and —54.95 

2 
square feet the convex surface. 

To find the Convex Surface of a Frustrum of a 
done or Pyramid. 

Rule. — Multiply the sum of the circumference of the two ends 
by the slant height, and half the product will be the slant surface. 

The diameter of the top of a Frustom of a Cone, fig. 14, is 8 ft, 
the base 6 ft, the slant height 7 ft. 3 inches, required the slant 
surface. 

26.12 X 7.26 
9.42 + 16.7 a^: i»- 91.06 square ft, the slant surface. 
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OF SPHERES. 



To find the Convex Surface of a Sphere or Qlobe^ 
Jig. 12. 

Pig. 12. 

RiTLiE. — ^Multipl j the diameter of the Sphere 
by its circumference, and the product is its Bur- 
fnoe ; or, 

Multiply the square of the diameter hj 8.14- 
Id, the product is its surface. 

What is the Convex Surface of a globe, d^ 
ft., in diameter? 

6.6 X 8.1416 X 6.5 — 182.78 square feet; or, 6.5* . 42.26 X 
8.1416 — 182.78 square feet the Convex surface. 




MENSURATION OF SOLIDS AND CAPACI- 
TIES OF BODIES. 



To find the Solidity or capacity of any figure in the 
Cubical Form, 

Rule. — Multiply the length of any one side by its breadth and 
by the depth or distance to its opposite side, the product is the 
solidity or capacity in equal terms of measurement 

Example. — ^The side of a cube is 20 inches, what is the solidity ? 
20 X 20 X 20 » 8000 cubic inches ; or, 4.6296 cubic feet nearly. 

A Rectangular tank is in length 6 feet, in breadth 4^ feet, and in 
depth 8 feet, required its capacity in cubic feet; also its capacity 
in U. S. Standard gallons. 

tfx4.6X8 — 81 cubic feet, 81 X ^28 — 189968 -r- 281 —605.92 

gallons. 
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OF CYLINDERS. 



Tojindthe Solidity of Cylinders. 

Rule. — ^Multiply the area of the base bj the height, and the 
product is the solidity. 

EzAicPLE. — The base of a cylinder is 18 inches, and the height 
is 40 inches — what is the solidity ? 

18* X •'7854 X 40 = 10178.7840 cubic inches. 



To find the Contents in Gallons of Cylindrical 
Vessels. 

Role. — ^Take the dimensions in inches and decimal parts of an 
inch. Square, the diameter, multiply it by the height, then mul- 
tiply the product by .0034 for Wine gallons, or by .002785 for 
Beer gallons. 

Example.— How many IT. S. Gallons will a Cylinder contain, 
whose diameter is 18 inches and length SO Inches. 

18* X SO = 9720 X .0034 ^m 88.04, &c., gallons. 



OF CONES AND PYRAMIDS. 

To find tJie Solidity of a Cone or a Pyramid. 

Pig. 13. 

p 

Rule. — ^Multiply the are^ of the Base by the 

perpendicular height, and \ the product will be 
the Solidity. 

Example. — ^The base of a cone, fig. 18, is 2 ^ ft, 
and the height is 8 f feet, what is the Solidity. 

2.26x.7854x3'?t> 

= 497 cubic feet the Solidity. 

* 8 
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To find tfie Solidity of the Frustrum of a Com. 

Rule. — To the Product of the diameters ef the ends, add i the 
ftquare of the difference of the diameters; multiply the sum by 
.7854 and the product will be the mean area between the ends, 
which multiplied by the perpendicular's height of the Fnutrom, 
gives the Solidity. 

Fig. 14. 

Example. — ^The diameter of the large end of a 
Frustrom of a Gone, fig. 14, is 10 feet, that of 
the smaller end is 6 feet, and the perpendicular 
height 12 feet, what is the Solidity f 

10 — 6 — 4« = 16 -h 3 = 5.883 sq. of differ- 
ence of end.<) ; and 10 X 6 + 6.888 = 66.888 X 
.^854 X 12 =s 616.76 oubio feet the Solidity. 




To find the Contents in W. S. Standard Gallona of 
the Frustrum of a Cone. 

Rule. — To the product of the diameters in inches, and decimal 
parts of au inch of the ends, add ^ the square of the difference 
of the diameters Multiply the sum by the perpendicular height 
In inches and decimal parts of an inch, and muUlply that product 
by .0034 for Wine gnllonp, and by .002785 for Beer gallons. 

Example. — The diameter of the large end of a Frustrum of a 
Gone, fig. 14, is 8 feet, that of the smaller end is 4 feet, and the 
perpendicular height 10 feet — what is the Contents in U. S. Stan- 
dard gallons ? 

06 — 48 = 48* = 2304 -4- 8 — 768 ; 96 X 48 + 768 — 6876 

X 120 X .0084 —2198.4 gallona. 
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To find the Solidity of the Fruetrum of a Pyramids 

Fig. 16. 

RfTLi.— Add to the areas of the two ends of the 
Frofltrum, the square root of their product, and 
this sum multiplied bj \ of the perpendicular 
height will gire the Solidity. 

KzAMPLK. — ^What is the Soliditj of a hexagonal 
pyramid, fig. 16, a side of the large end AB, being 
12 feet, and one of the smaller ends 6 feet, and the perpendicular 
height 8 feet ? 

874.122 + 98.68 . 1^84991.88 — 690.811 874.122 + 98.68-4- 

1068. .468 X 8 
69a811 — — 2822.688 Cnbio a the SoUditj. 




To find the Solidity of a Sphere. 

BfTUB. — ^Multiply the Cube of the cUameter by .6286 and the pro- 
duct is the Solidity. 

ExAicpuE.— What is the Solidity of a Sphere, fig. 16, the diaipie* 
ter being 20 inches t 

% 20* ^ 8000 X .6286 ^ 4188.8 Cubic inches the Solidity. 
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W^ffht of Square Soiled Iron, from 1-4 Inch to 12 
Inches, and 1 Foot in Length. 
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Weight of Flat Boiled Iron from 1-8x1-2 Itich to 

1X6 Inches, 
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Weight of Hound Boiled Iron from 1-4 Inch to 12 
Inches in Diameter^ and 1 foot in Length. 



D<Ainet«r Id Inehet. 
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Weight in Ponnda. 
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Weight of a Square Foot of Wrought Iron^ Cop- 
per and Leadj from 1-16 to 2 Inches thick. 
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Weight of Copper Bolts from 1-4 to 4 Inches in Di- 
ameter^ and 1 foot in Length. 
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DiMMtar. 


.^ 


1-4 


.1892 


1 916 


7.8898 




6-16 


.2956 


1 5 8 


7.9931 




8-8 


.4256 


1 8-4 


9.27u2 




7-16 


.6794 


1 7-8 


1".6420 




12 


.7567 


2 


12.1082 




9-16 


.9578 


2 1-8 


13 6677 




5^ 


1.1824 


2 1-4 


15.3251 




11-16 


1.4307 


2 8-8 


17.0750 




84 


1.7027 


2 1-2 


18.9161 




18-16 


1.9982 


2 5-8 


20.8562 




7-8 


2.8176 


2 8-4 


22.8913 




15-16 


2 6605 


2 7-8 


25.0188 




1 


8.0270 


8 


27.2485 




1 1-16 


8.4170 


8 1-8 


29.5594 




11-8 


8.8312 
4.2688 


8 1.4 


83.9722 




1 8-16 


8 8-8 


84.4816 




1 1-4 


4.7298 


8 1-2 


87.0808 




1 6-16 


6.2140 


8 6-8 


89.7774 




18-8 


6.7228 


8 8^ 


42.6680 




17-16 


6.2547 


8 7-8 


46.4560 




lis 


6.S109 


4 


48.4880 





T^T^LES 



OF THl 



§ittumUtmafi mf §mUf^, 



TO THX 



NiAHEBT Fraction of Pbaotical Mkasubxicsiit , 



ALSO, 



TKS AREAS OF CIRCLES, IN INCHES, AND DECIMAL PARTS, 

LliLEWISI^ IN FEET AND DECIMAL PARTS, 

AS HAT BE REQUIRED. 



Itulea that may render the following Tables more 

generally useful. 

1. Any of the areas in inches, multiplied by -04828, or the areag 
in feet multiplied by 6-202, the product is the number of imperial 
gallons at 1 foot in depth. 

2. Any of the areas in feet, multiplied by -08704, the product 
equal the number of cubic yards at 1 foot in depth. 
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28 663 


6 ii 16 


5J ,31)92-60 


21-476 


a Oi 19 


01 


4156-77 


28 866 


6 3 16 


6i 3117-25 


21-047 


6 1 19 


n 


4186-39 


29065 


5 31|,I3 


613143-04 


21-819 


11 19 


2i 


4314-11 


29.264 


E 31 ta 


Tii3 166-92 


21-992 


6 1} 19 


2; 


4242-92 


29.4S6 


6 3j 


16 


ai 


3191-91 


22-166 


6 U 


19 


3| 


4271-83 


29-66fi 



AREAS OF CIRCLES. 
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1 
Lis. in Or 


.in 


Ana in 


Are* in 


Diiuin 


ar 


.in 


Araain 


Area In 


ft. in. 


ft. 


in. 


tq. inch. 


■q. ft. 


ft. in. 


ft. 


in. 


■q. inclk. 


•q. ft. 


6 2 


19 


4i 4300-85 


29-867 


6 8 


20 Hi 


5026-26 


34-906 


6 2i 


19 


H 


4329-95 


30-069 


6 S{ 


21 


Oi 


6058-02 


35-125 


6 2^ 


19 


6 


4359-16 


30-271 


6 SI 


21 


0| 


5089-58 


35-344 


G 2^ 


19 


6i 


4388-47 


30-475 


6 8i 


21 


ll 


5121-24 


35-564 


6 3 


19 


n 


4417-87 


30-679 


6 9 


21 


29 


5153-00 


36-784 


6 3i 


10 


8^ 


4447-37 


30-884 


6 9i 


21 


3i 


5184-86 


36-006 


6 3i 


19 


9i 


4476-97 


31-090 


6 91 


21 


4 


5216-82 


36-227 


6 3^ 


19 


n 


4506-67 


31-296 


6 9^ 21 


4i 


5248-87 


36-450 


6 4 


19 


lOi 


4536-47 


31-503 


6 10 


21 


H 


5281-02 


36-674 


6 4i 


19 


Hi 


4566-36 


31.710 


6 lOi 


21 


Qi 


5313-27 


36-897 


6 M 


20 


Oi 


4596-35 


31-919 


6 lOi 


21 


n 


5345-62 


37-122 


6 4i 


20 


u 


4626-44 


32-114 


6 m 


21 


n 


5378-07 


37-347 


6 5 


20 


n 


4656-63 


32-337 


6 11 


21 


83 


5410-62 


37-573 


6 5i 


20 


2^ 


4686-92 


32-548 


6 Hi 


21 


9i 


5443-26 


37-700 


6 5i 


20 


H 


4717-30 


32 759 


6 Hi 


21 


lOi 


5476-00 


38-027 


6 6i 


20 


H 


4747-79 


32-970 


6 113 


21 


11 5508-84 1 


38-256 


6 6 


20 


6 


4778-37 


33-183 


- 




6 6i 


20 


53 "4809-05 


33-396 








6 6] 


20 


6i 4839-83 


33-619 








6 6i 


20 


•75 


4870-70 


33-824 








6 7 


20 


81 


4901-68 


34-039 








6 7i 


20 


81 


4932-75 


34-255 








6 7i 


20 


9i 


4963-92 


34-471 






. 


6 7^ 


20 lOii 


4995-19 


34-688 













ClBCt'Sl^E&Ii^'C£3 AND 



CU.li 


<i?s,i: 


--^ 


Elsii. 


a,Ttwi.b 


--■ 


1 

3 
3 

4 
G 

e 

1 

B 
9 
ID 

11 


£1 11} 

22 3 

23 61 

22 9 

23 
23 2 
23 6 

23 11 

24 U 

24 71 
24 lOi 


38-4B4fl 
39-40G0 
40-3388 
41-2825 
43-3367 
43-3022 
44-1787 
+5-1U5G 
4(.-li)aa 
47-1730 
48-1P26 
49-2236 


LU 


31 e 

31 8 

31 11 
52 3 

32 6 
32 8 

32 Uj 

33 2 
33 e 

33 9 

34 
34 31 


78-5400 
79-8540 

82-6190 
83-8627 
85-3211 
66-*903 
a7-9t;!l7 
Ba-3ti6« 

92-1749 
93-5986 


B 
1 
2 
3 
* 
G 
6 
7 
8 
9 
10 
11 


25 U 
2G 4i 

26 7i 
25 H 
2Q 3J 

2e Gj 

SS BJ 

36 1)1 

37 2J 

27 5i 

27 9 

28 0| 


50-2656 
61-6178 
52-3816 
53-4563 

65-6377 
G6-745I 
67-8628 
68-9920 
60-1321 
61-28 :ie 
62-4445 




34 C 

34 9 

35 
35 4 
35 7 

35 10 

36 1 

35 4 

36 7 
33 1(1 

37 2 
37 5 


95-0331 
96-4783 
97-9347 
99-4021 

100-8797 
102-3689 
103-8601 
105-3794 
1U6-9013 
108-4342 
109-9773 
111-5319 


9 

2 
3 

6 

t 

a 

9 

10 


as 31 
28 6i 

28 91 

29 Oi 
29 3j 
39 7 

29 10 

30 I 
30 4 
30 7 

30 11 

31 1 


63-0174 
64-8006 
65-9951 
67-2007 

69-6440 
70-8823 
72-1309 
73-3910 
74-6620 
75-3433 
77-3362 


12 % 


37 aj 

37 UJ 

IS 51 

lit 

39 6 

39 9 

40 3 

40 6 


113-0876 
114^6732 
116-2607 
117-8J90 
1 19-4674 
121-0876 
133-7187 
134-3598 
126-0127 
127-6766 
129-3504 
131-0360 



AREAS OF CIBCLES. 
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rift, la 

Ik* and In. 



1J» 



14 




1 
2 
3 

4 
5 
6 

8 

9 

10 

11 




1 
2 
3 

4 
5 
6 
7 
8 
9 
10 
II 



Clrenm. In 
fUandia. 



40 10 

41 U 
41 4} 
41 7| 

41 K)^ 

42 1^ 
42 4J 

42 8 
4 J Hi 

43 2^ 
43 5^ 
43 8^ 



43 Ui 

44 2i 
44 6 

44 9i 

45 OJ 

45 3s 

46 6^ 

45 9i 
43 Oi 
4Q 4 

46 7i 
43 Hi 



Are* la ft. 


DUm In 




ft. Ha^ in. 


132-T326 


16 





134-43*91 




1 


136-1574 




2 


137-8867 




3 


139-6260 




4 


141-3:71 




6 


143-1391 




6 


144-9111 




7 


146-6949 




8 


146 4896 




9 


15D-2943 




10 


152-1109 

1 




11 



Ctreoia. In 
ft. and in. 



153-9484 
155 7758 
157-G.i50 
150 4852 
161-3553 
lG3-'2373 
16d-I3:)3 
167-0331 
168-9479 
170-8735 
172-8091 
174 7505 



15 


47 


1| 


176-7150 


1 


47 


V, 


178-6832 


2 


47 


n 


180-6634 


3 


47 


m 


182-6545 


4 


43 


2^ 


184-6555 


5 


43 


6if 


186-6684 


6 


48 


8i 


188-6923 


7 


48 


lU 


190-7260 


8 


49 


2| 


192-7716 


9 


49 


H 


194-8282 


10 


49 


8| 


196-8946 


11 


60 





198-9730 



11 



17 
1 
2 
3 
4 

O 

6 
7 
8 
9 
10 
11 



18 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 



50 3i 
50 6i 

60 91 

61 Oi 
61 3i 
61 6i 

61 10 

62 U 
62 4i 

62 7J 
52 10^ 

63 If 



53 


^ 


63 


8 


63 


Hi 


64 


2i 


54 


69 


54 


8i 


64 


111 


55 


n 


55 


6 


65 


9* 


66 


Oi 


66 


3i 


56 


6i 


66 


9| 


67 


Of 


67 


4 


67 


n 


67 lOi 


68 


ijf 


68 


4i 


68 


n 


68 


m 


69 


2 


69 


01 



▲tm la ft. 

201-0624 
203-1616 
205-2726 
207-3946 
209-5264 
211-6703 
213-8261 
215-9896 
218-1662 
220-3537 
222-5510 
224-7603 



226-9806 
229-2105 
231-4626 
233-7066 
235-9682 
238-2430 
240-5287 
242-8241 
245-1316 
247-4500 
249-7781 
252-1184 



254-4696 
256-8303 
259-2033 
261-5872 
263-9807 
266-3864 
268-8031 
271-2293 
273-6678 
276-1171 
278-6761 
281-0472 



120 



BTZES OP TIX-TTARE. 



Sizes of Ttn-toare in form of Frustnim of a com. 



PANS. 



Stat. 


DIM. 


DiMB. 


Hdglit. 1 


Slie. 


Dlua. 


DIam. 


IIolKht 




of top. 


of bot. 


! 




of top. 


of boi. 




20 qt. 


19iin 


13 in 


8 in ! 


2 qt. 


9 in 


6 in 


8f in 


1« " 


18 


Hi 


H 


8 pt. 


H 


H 


21 


14 " 


I5i 


H 


e* 


1 " 


«i 


4 


2* 


10 " 


I4i 


11 


H 


Pie 


9 


H 


If 


6 " 


12f 


9 


4 











DISH KSTTLK8 AND PAIL& 



SiM. 


DUm. 
of v»p» 


DUn. 
of boC 


IMflH. 


SiM. 


DiMB. 

of top. 


DlMII. 

of bot. 


Helglit. 


Uqt. 
10 ♦* 


18 in 


9 in 
7 


9 in 
8 


6qt. 
2 »* 


9i in 
«i 


5^ in 

4 


6iin 

4 



OOFFSK POTS 



RiM. 


DiMa. 
of tope 


Diaan. 
of b<»». 


Height 


SiM. 


Dliiin. 
of top: 


Diam. 
of bot. 


HaiiThi. 


I gal. 


4 in 


7 in 


8iin 


8 qt. 


8i in 


6 in 


8^ in 



WASH BOWLS. 
81m. 

Large Wash Bowl 

Culinder 

Small Wash Bowl 

Milk Strainer. 



IMam. 


Dtaoi.- 


of top. 


of boU 


11 in. 


5^ in. 


11 


6i 


91 


51 


01 


6i 



Haiglik 

5 in 
5 
81 
81 



9 or TUr-VABI. 



BI-. Mhs 


M-S 


■^i'" 


Wmj. 


STh 


IM^q 


ip] 6* In 


4 in 


4 in 1 1 pi. 


4i la 


Hln 


Si Id 



rix. 


.'i'S-. 


Jia 


6i 


V.!|}'» 


ss. 


lUlfti, 


1 B-1- 
i " 
1 qt 


» 


n- 


Bi In 


r 



DBVoaiBta' >irD uqcoi diu-iilb' uiABnxn. 




».. 


JX. 


Ss. 


lUlfkl. 


Uk 


SKj. SIS. 


Hllkl 


S " 


8 In 

J 

4 

n 


ISiiD 
11 

ID 


1S| In 
10} 

1 


1 qt 


IF 3'" 

a 4 

11 « 


« in 

1* 

H 



i-22 



TAKLES OF WIIIUIIT, ETC. 



American Lap Weled Iron Boiler FlueSy Manufac- 
tured by the Reading Ison Cohpaky. 



f>lt>ill« 


w. o. 


rUin«t«r. 


Nos. 


l^iD. 


16 


H 


16 


H 


14 


2 


18 


2i 


12 


2^ 


12 


2f 


11 


8 


11 




, 



Weishtper 



1 lb. 
1 1-10 

1* 
8 

«i 

2f 

H 



Ont«i4o 
DiMuaior, 



8i 

4 
5 
6 
7 
8 



w, o. 

Km; 



u 

10 
10 
9 
8 
7 
6 



WClgllt POT 

Foot, ftbooi 



4 

10 
18 



Table of Effects upon Bodies by JSTeaL 

rABBINHXIT. 

Cast Iron thoroughly imelts at 2754^ 

Fine Gold melti " 1983* 

Vine Silver melu «* 1860^ 

Copper melta ** 2160* 

Brasa melts •* 1900® 

Zinc melts " 740* 

Lead meltg " 694* 

Bismuth m-lU *« 476* 

Tin melts «» 421* 

Tin and Bismuth equal parts melt " 283* 

Tin 8i>art8 Bismuth ft and Lead 2 melt ** 212* 
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WEIGHT OF WATER. 

1 cubic inch is equal to .08417 poundi. 

1 2 cubic iDcbes is equal to .484 poundi. 

1 cubic foot is equal to 62.6 pounds. 

1 cubic foot is equal to 7.60 U. 8. gallons. 

1.8 cubic feet is equal to 112.00 pounds. 

86.84 cubic feet is equal to 2240.00 pounds. 

1 Cylindrical incb. • . is equal to .02842 pounds. 

12 Cylindrical incbes . is equal to .841 pounds. 

1 Cylindrical foot, .. . is equal to 49.10 pounds. 

1 CylindHcal foot, ... is equal to 6.00 U. 8. gallons. 

2.282 Cylindrical feet ... is equal to 112.00 pounds. 

46.64 Cylindrical feet . . is equal to 2240.00 pounds. 

11.2 Imperiai gallons .. is equal to 112.00 pounds. 

324 Imperid ^lons ... is equal to 2240.00 pounds. 

18.44 United Sutes galls, is equal to 112.00 pounds. 

268.8 United Stotes galls, is.equal to 2240.00 pounds. 

Centre of pressure is at two-tbirds deptb from surface. 



EFFECTS PRODUCED BY WATER IN AN 

AfiRIFORM STATE. 

Wben water in a yessel is subjected to tbe action of fire it read!* 
ly imbibes tbe beat, or fluid principle of wbicb tbe fire is tbe im- 
mediate cause, and sooner or latter, according to tbe intensity of 
tbe beat, attains a temperature of 212^ Fabrenbeit If, at this 
point of temperature, tne water be not enclosed, but exposed to 
atmospberic pressure, ebullition will take place, and steam or yapor 
will ascend tnrougb tbe water, carrying witb it tbe superabundant 
beat, or tbat wbicb tbe water cannot, under sucb ciroomstances of 
pressure, absorb, to be retained, and to indicate a bigber temper- 
ture. 

Water, in attaining tbe aeriform state, is thus uniformly confined 
to tbe same laws, under eyery degree of pressure ; but, as the pres* 
sure is augmented, so is the indicated temperatnre proportioM^tobr 
eleyated. Hence the Tarions denaitiet of stoM^ and oorrespoii^ 
ing degrees of elastic force. 
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PRACTICAL PROPERTIES OF WATER 



By analjiis it is Mcertained, that water it c o wp oae d of the 
gases oxygen and hydrogen in a state of chemical onion ; its dis- 
tinguishing properties, lilte that of other liquids, being nearly 
incompressible grsTity, capability of flowing, and constant tend- 
\ency to press outwards in every direction ; also that of being 
easily changed by the absorption of caloric to an aeriform state of 
any required density or degree of elastic force: hence the prin- 
ciple or the hydraolio press, the water-wheel, the steam engine, kc. 



Effect produced by Water in its Natural State. 

Because of liquids possessing the properties of grarity and 
capability of flowing freely in every direction, sides of yessels, 
flood gates, sluices, Ac, sustain a pressure equal to the product 
of the area multiplied by half the depth of the fluid, and by its 
gravity in equal terms of unity. 

But when a sluice or opening through which a li<{uid may issue 
is under any given continued bead, the pressure is equal Uie pro- 
duct of the area multiplied into the height from the centre of the 
opening to the surface of the fluid. 

EzAMPLK 1. — Required the pressure of water on tLe sides of a 
cistern 18 feet in length, 18 in width and 9 in depth. 

The terms of measurement or unity are in feet ; 1 cubic foot of 
water ca 62-6 lbs. ; hence, 

18x9X2 + 18X9X2 — 668X4-5 X 62.6— 166987.6 lbs. 
weight of water on bottom — 18X18X9X 62.6 — 181626 lbs. 

ExAMPLK 2. — Required the pressure on a sluice S feet square, 
and its centre 80 feet from the surface of the water 

8 X 8 X 80 X 62.6 — 168*76 lbs. pressure. 
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HEAT. 
Effects of Seat at certain Temperatures, — Gbieb. 

Tin and Bismuth, equal parts, melt at 283 degrees, Fahrenheit ; 
tin melts at 442 ; polished steel acquires straw color at 460 ; bis- 
muth melts at 476 ; sulphur bums at 660 ; oil of turpentine boils 
at 660 ; polished steel acquires deep blue color at 680 ; lead melts 
&t 594 ; linseed oil boils at 600 ; quicksilyer boils at 660 ; zinc melts 
at 700 ; iron, bright red in the dark at 752 ; iron, red-hot in twilight 
at 884 ; red heat fully visible in daylight at 1077 ; brass melts at 
8807 ; copper melts at 4587 ; silvers melts at 4717 ; gold melts at 
5237 ; welding heat of iron, Arom 12777 ; welding heat of iron, to 
18427; greatest heat of smith's forge 17327; cast iron begins to 
melt at 17977 ; cast iron thoroughly melted at 20577. 



TEMPERING, 

The article after bemg completed, is hardened by being heated 
gradually to a bright red, and then plunged into cold water ; it is 
then tempered by being warmed gradually and equably, either over 
a fire, or on a piece of heated metal till of the color corresponding 
to the purpose for which it is required, as per table below, when it 
is again plunged into water. 

Corresponding Temperature. 
A very pale straw • 480^ Lancets ) 
Straw - - - 460^ Razors ) 

Darker straw - - 470<* Penknives ) All kinds of wood tools 
Yellow - - - 490* Scissors ) Screw taps. 
Brown yellow • - 500*) Hatchets, Chipping Chisels, 
Slightly tinged purple 520*[- Saws. 
Purple - - - 530^1 All kinds of percussive tools. 
Dark purple - - 560*) « .„„„ 
Blue : . - 670*f Sprmgs. 

Dark bine • • 600"* Soft for saws. 



To Temper by the Thermom.eter. 

Put the articles to be tempered into a vessel cantdnine sufficient 
quantity to cover them, of Oil or Tallow ; Sand ; or a mixture of 8 
parts bismuth, 5 of lead, and 8 of tin, the whole to be brought up 
to, and kept up at the heat corresponding to the hardness required, 
by means of a suitable thermometer, till heated equally through- 
out ; the articles are then withdrawn aud plunged into cold water. 

If no thermometer is available, rt may be observed that oil or 
tallow begins to smoke at 430* or straw color, and that it takes 
fire on a light being presented, and goes out when the light is with- 
drawn, at 570'' or blue. 
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PBOPEBTIES OF MR. 



EFFECTS PRODUCED BY AIR IN ITS NA- 
TURAL AND ALSO IN A RAREFIED 

STATE. 

The weight or pressure of the atmosphere is equal to the. weight 
of a column of water S4 feet in height, or to a column of mercurj 
80 inches in height, or to 14.7 lbs. average per square inch, at a 
mean temperature. But air, like all other gases, is rendered light- 
er by the application of heat ; for then the particles of the mass 
are repelled from each other, or rarefied, and occupy a greater 
space. Rarefied air, being specifically lightest, mounts above that 
of common density ; hence change of temperature, and the prin- 
ciple cause of winds. 



Table of the Expansion of Atmospheric Air by Heat. 



Dwreai of 

Fahrenheit. 


Bdk. 


Defrrees of 

Fahrenheit. 


Balk. 


IWreea of 
Fahnnheit. 


Balk. 


82<> 


1000 


66«> 


1077 


lOOO 


1152 


85 


1007 


70 


1089 


120 


1194 


40 


1021 


76 


1099 


140 


12.S6 


46 


1032 


80 


1110 


160 


1275 


60 


104S 


85 


1121 


180 


1815 


66 


1056 


90 


1132 


200 


1364 


60 


1066 


95 


1142 


212 


1376 



The pressure or gravity of the atmosphere, being equal to a 
column of water 84 feet in heieht, is the means or principle on 
which rests the utility of the common pump, also of the syphon 
and all other such hydraulic applications. In a pump, the inter- 
nal pressure on the surface of the liquid is removed by the action 
of the bucket ; and as by degrees the density becomes lessened, 
so the water rises by the external prcFsure to the Kbove named 
height ; and at such height it will remain, unless, by some de- 
rangement of consiruction taking place, the atmospheric fluid is 
allowed to enter and displace the liquid column. But observe, if 
the temperature of the water or other liquid be so elevated that 
steam or vapor arise through it, then, according to the vapor's ac- 
cumulation of density, may the action of the pump be partially or 
wholly destroyed ; and the only means of evasion in such cases is, 
to place the working bucket beneath the surface of the liquid 
which is required to be raised. 







TIN PLATES. 
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Size 


, Lengthy Breadth and Weight. 




No. of 






Brand Mai^. 


bbeata 


Loitfrtb and 


W.Jhtp« 






In Box. 


Breadih. 








Inehei. Ineha*. 


Cwt. qr. lU. 




1 C 


225 


14 by 10 


1 


^ 


1 X 


225 


14 by 10 


110 




1 XZ 


225 


14 by 10 


1 1 21 




1 TXX 


225 


14 by 10 


1 2 14 


» 


1 xxxx 


226 


14 by 10 


18 7 




I xxxxx 


225 


14 by 10 


2 




1 xxxxxx 


225 


14 by 10 


2 21 


J 


D C 


100 


17 by 12i 


8 14 




D X 


100 


11 by 12i 


1 14 




D XX 


100 


17 by 12i 


1 1 1 




D XXX 


100 


17 by 12i 


12 




D xxxx 


100 


17 by 12i 


1 2 21 




D xxxxx 


100 


17 by 12i 


1 8 14 




D xxxxxx 


100 


17 by 12i 


2 7 




SD 


200 


15 by 11 


1 1 27 




S D X 


200 


15 by 11 


1 2 20 




S D XX 


200 


16 by 11 


1 8 18 




S D XXX 


200 


16 by 11 


2 6 




S D xxxx 


200 


16 by 11 


2 27 




S D xxxxx 


200 


16 by 11 


2 1 20 




S D xxxxxx 


200 


15 by 11 


a 2 18 





Crystallized Tin-Plate, 

Crystallized tin-plate, is a variegated primrose appearance, pro- 
duced upon the surface of tin-plate, by applying to it in a heated 
state some dilute nitro-muriatic acid for a few seconds, then wash- 
ing it with water, drying, and coating it with lacker. The figures 
firo more or less beautiful and diversified, according to the degree 
of heat, and relative dilution of the acid. Place the tin-plate 
slightly heated oyer a tub of water, and rub its surface with a sponge 
dipt^d in a liquor composed of four parts of aquafortis, and two of 
distilled water, holding one of common salt sal ammoniac in solu- 
tion. Whenever the crystalline spangles seem to be thoroughly 
brought out, the plate must be immersed in water, washed either 
with a feather or a little cotton (taking care not to rub off the film 
of tin that forms the feathering), forthwith dried with a low heat, 
and coated with a lacker varnish, otherwise it loses its lustre in the 
air. If the whole surface is not plunged at once in cold water, but 
if it be partially cooled by sprinkling water on it, the crystollizrion 
will be finely variegatvd ¥rith large and small figures. Similar results 
will be obtained by blowirg cold air through a pipe on the tinned 
surface, while it Ih just passing from the fused to the solid state. 
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WEIGHTS OF LEAD PIPES, ETC. 



Zist of CcUibre and WeighU of Lead Pipe. 



CaUbn. 


WcMkt 
p«r ft. 


At. 
iMgth. 


GUOn. 


w«iciu 

par loot. 


At. 

lOBftk. 




lb*. o». 


ft. 




DM. oa. 


ft. 


^ in. light .... 


8 


800 


1^ in. mediam . 


6 4 


28 


strong . . . 


12 


225 


strong . . . 


6 4 


24 


ex. Btrong 


1 4 


120 


ex. strong 


7 2 


21 


f in. light .... 


12 


226 


14 in. ex. light . 


8 12 


42 


medium . . 


1 


150 


light 


4 8 


88 


strong . . . 


1 8 


100 


medium. . 


5 8 


27 


ex. strong 


2 


76 


strong . . . 


6 8 


28 


\ in. light .... 


1 


150 


ex. strong 


8 4 


18 


medium . . 


1 4 


120 


2 in. ex. light . 


4 8 


83 


strong . . . 


1 12 


86 


light .... 


5 8 


27 


ex. strong 


2 7 


60 


medium. . 


7 


21 


f in. ex. light . 


1 4 


120 


strong . . . 


8 


18 


light .... 


1 12 


85 


ex. strong 


9 8 


16 


medium . . 


2 4 


65 


2i in. 8-16 thick 


7 18 


15 


strong . . . 


2 8 


60 


i thick .. 


8 18 


15 


ex. strong 


8 


50 


5-16 thick 


18 11 


15 


1 in. ex. light . | 


1 8 


100 


1 thick . . 


16 12 


16 


light 


2 


75 


8 in. waste. . . 


8 


16 


medium .. 


2 8 


60 


8-16 thick 


• 5 


15 


strong . . . 


8 


50 


i thick .. 


12 10 


16 


ex. strong 


8 10 


48 


5 16 thick 


16 


15 


1 in. ex. light . 


2 4 


65 


1 thick . . 


19 11 


15 


light .... 


2 12 


55 


8i in. i thick . 


16 


16 


medium . . 


8 8 


46 


5-16 thick 


18 6 


16 


strong . . . 


4 


88 


f thick .. 


21 12 


16 


ex. strong 


8 12 


42 


^-16 thick 


26 41 


16 


1^ in. ex. light . 


2 12 


65 


4 in. waste. . . . 


5 6 


16 


light .... 


8 4 


46 


i thick .. 


16 12 


16 


medium . . 


4 


88 


5-16 thick 


21 


16 


strong . . . 


4 8 


88 


f thick .. 
7-16 thick 


25 4 


16 


ex. strong 


6 


25 


80 


16 


li in. ex. light . 


8 8 


45 


4^ in. waste. . . • 


5 12 


16 


light .... 


4 4 


85 


5 in. waste. . . . 


8 


W 



Calibre Jb Weights of Fountaine or Aqtieduei JPipes. 

Very l^ht Lead Pipe for HydrsuUe Ramt, and for eoodneting water at long dia- 
tances, under ali{^ pre«aro or head ni water. 



iinch 


6 


1600 


f inch ^.. 


1 2 


550 


finch 


8 


1200 


1 inch... .;.. 


1 12 


400 


iinch 


10 


1000 


If inch 


2 


250 


finch 


12 


900 


If inch 


2 4 


200 
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To ascertain the Weights of Pipes of varums Metals j 
and any Diameter required. 



Tbl«!k. 


Wr»gfct 


Gopp«r. 


LMld. 


niek. 


Wr'fht 


Coppar. 


LMd. 


i'HSb. 


IroB. 






Inch. 


Iroa. 


• 




1-82 


.826 


.88 


.488 


6-82 


1.627 


1.9 


2.417 


1-16 


.663 


.76 


.967 


8-16 


1.96 


2.28 


2.9 


8-82 


.976 


l.U 


1.46 


7-82 


2.277 


2.66 


3.888 


1-8 


1.8 


1.62 


1.98S 


1-4 


2.6 


8.04 


8.867 



Bm.s. — To the interior diameter of the pipe, in inches, add the 
thickness of the metal ; multiply the sum by the decimal number 
opposite the required thickness and under the metal's name ; also 
by the length of the pipe In feet ; and the product is the weight of 
the pipe in pounds. 

1. Required the weight of a copper pipe, whose interior diameter 
is 2i inches, its length 20 feet, and the metal i of an inch in thick- 
ness. 

2.26 + .126 — 2.876 X 1.62 x ^0 — 72.2 lbs. 



Weight of a Square Foot of Sheet-Iron, Copper, and 
Brass, as per Birmingham Wire Gauge. 



No. of 


Iron. 


Copper. 


Bmm. 


No. of 


Iran. 


GidT. 


Copper. 


Bnws. 


Goago. 








Ouogo. 
16 




Iron. 






1 


12.6 


14.6 


18.75 


2.62 


8. 


2.9 


2.76 


2 


12. 


18.9 


18.2 


17 


2.20 


2.69 


2.62 


2.4 


8 


11. 


12.76 


12.1 


18 


1.92 


2.81 


2.16 


2.04 


4 


10.6 


11.6 


11. 


19 


1.76 


2.07 


1.97 


1.87 


6 


9. 


10.1 


9.61 


20 


164 


1.76 


1.78 


1.69 


6 


8.84 


9.4 


8.93 


21 


1.4 


1.6 


1.62 


1.64 


7 


7.6 


8.7 


8.26 


22 


1.26 


1.82 


1.46 


1.87 


8 


6.86 


7.9 


7.64 


28 


1.18 


1.19 


1.8 


1.23 


9 


6.29 


7.2 


6.86 


24 


1.02 


1.06 


1.16 


1.1 


10 


6 62 


6.6 


6.18 


26 


.9 


1. 


1.04 


.99 


11 


6. 


6,8 


6.6 


26 


.8 


.96 


.92 


.88 


12 


4.6 


6.08 


4.81 


27 


.76 


.88 


.83 


.79 


18 


4. 


4.84 


4.12 


28 


.66 


.76 


.74 


.7 


14 


8.28 


8.6 


8.48 


29 


.68 


.69 


.64 


.61 


16 f 2.97 


8.27 


8.1 
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WEIGHTS OF VARIOUS SU::STANCES. 



Mecapitulation of Weights of Various Substances. 



Naomi. 



Cast iron , 

Wrought iron. . . 

Steel , 

Copper 

Lead 

Brass 

Tin 

White pine . . . . 
Salt water (sea). 
Fresh water . . . . 

Air 

Steam 



Cable feet In lbs. 


1 Cable Inoh In Um. 


460.56 


.2607 


486.66 


.2816 


489.8 


.2834 


655. 


.82118 


708.86 


.41015 


687.76 


.8112 


466. 


.268 


20.66 


.0171 


64.8 


.08721 


62.6 


.08616 


.07629 




.03689 





Cast Iron expands usooo of its length for one degree of heat ; 
greatest change in the shade, in this climate j-jy^* of its length ; 
exposed to the sun*8 rays, ^-^ ; shrinks in cooling from ^ to ^g 
of its length ; is crushed by a force of 98.000 lbs. upon a square 
inch ; will bear, without permanent alteration, 16.800 lbs. upon 
a square inch, and an extension of yr-^ of its length. Weight 
of modulus of elasticity for a base of an inch square, 18,400,000 
lbs. ; height of modulus of elasticity, 5,760,000 feet 

Wrought Iron expands ffgooo ®^ ^*® length for one degree of 
heat ; will bear, on a square inch, without permanent alteration, 
17,800 fi»s., and an extension in length of ,4„^ ; cohesive force is 



diminished 5^ by an increase of one degree of heat Weight 
of modulus of elasticity for a base of an inch square, 24,920,000 
lbs. ; height of modulus of elasticity 7,660,000 feet 




tut&tisA 




flhe following Seoeipta an seleeted from ** Ure's IHottonary,** ** Oootey^ Oy- 
dopedia,'* ** Muspratk's Ohembtrj,** and other Taloalde tonrcea.] 



JAPANNINQ AND VARNISHINQ. 

Jafaxoosq is the art of coyering bodies bj grounds of opaqua 
colors in Tarnish, which may be uterwards decorated by printing 
or gilding, or left in a plain state. It is also to be looked upon in 
another sense, as that of ornamenting coaches, snuff boxes, screens, 
kc. All surfaces to be japanned must be perfectly clean, and 
leather should be stretch^ on frames. Paper should be stiiSf for 
japanning. 

The French prime all their japanned articles, the English do 
not. This priming is generally of oommon si^e. Those articles, 
that are primed thus, never endure as well as tiiose that receive the 
japan coating on the first operation, and thus it is that those ar- 
ticles of japan work that are primed with size when they are used 
for some time, crack, and the coats of japan fly off in flakes. 

A solution of strong ianglass size and honey, or sugar candy, 
makes a good japan varnish to cover water colors on gold grounds. 

A pure white priming for japanning, for the cheap method, is 
made with pardunent size, and one>tlurd of isinglass, laid on very 
thin and smooth. It is the better for three coats, and when the 
last coat, is dry, it is prepared to receive the painting or figures. 
Previous to the last coat, however, the work &ould be smoothly 
polished. When wood or leather jis to be japanned, and no prim- 
ing used, the best plan is to lay on two or three coats of varnish 
made of seed-lac and resin, two ounces each, dissolved in alcohol 
and strained through a cloth. This vami^ should be put on in a 
warm place, and the work to be varnished should, if possible, be 
warm also, and all dampness should be avoided, to prevent the 
varnish from being chilled. When the work is prepared with the 
above composition and dry, it is fit for the proper japan to be laid 
on. If the ground is not to be white the best varnish now to be 
used is made of shellac, as it is the best vehicle for all kind of 
colors. This is made in the proportions of the best shellac, five 
ounces, made into powder, steep^ in a quart of alcohol, and kept 

12 [1311 
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at a gentle heat for two or three days and shaken frequently, after 
which the solution must be filtered through a flannel bag, and kept 
in a well corked bottle for use. This ramish for hard japanning 
on copper or tin will stand for ever, unless fire or hammer be used 
to burn or beetle it off. 

The color to be used ^th shellac ramish may be of any pig- 
ments whatever to fgfre the desired shade, as this varnish will mix 
with tny color. 

WHITX JAPAN GROUND. 

To form a hard, perfect white ground is no easy matter, 
as the substances which are generally used to make the japan 
hard, have a tendency, by a number of coats, to look or 
become dull in brightness. One white ground is made by 
the following composition : white flake or lead washed over and 
ground up with a sixth of its weight of starch, then dried and 
mixed with the finest gum, ground up in parts of one ounce gum, 
to half an ounce of rectified turpentine mixed and ground thor- 
oughly together. This is to be finely laid on the article to be jap- 
anned, dried, and then varnished with five or six coats of the fol- 
lowing : two ounces of the whitest seed-lac to three ounces of gum- 
anima reduced to a fine powder and dissolved in a quart of alcohol. 
This lac must be carefully picked. For a softer varnish than this, 
a little turpentine should be added, and less of the gum. A very 
good varnish and not brittle, may be made by dissolving gum- 
anima in nut oil, boiling it gently as the gum is added, and giving 
the oil as much gum as it will take up. The ground of white var- 
nish may of itself be made of this varnish, by giving two or three 
coats of it, but when used it should be diluted with pure turpen- 
tine. Although this varnish is not brittle it is liable to be indent- 
ed with strokes, and it will not bear to be polished, but it' well 
laid on it will not need polishing afterwards ; it also takes some 
time to dry. Heat applied to all oils, however, darkens their 
color, and oil varnishes for white grow very yellow if not exposed 
to a full clear light. 

OXTH OOPAL. 

Copal varnish is one of the very finest varnishes for japan- 
ing purposes. It can be dissolved by linseed oil, rendered dry by 
adding some quicklime at a heat somewhat less than will boil 
or decompose the oil by it. 

This solution, with the addition of a little turpentine, forms a 
very transparent varnish, which, when properly applied and slowly 
dried is very hud and durable. This varnish is applied to snuff 
boxes, tea boards and other utensils. It also preserves paintings 
and renders their suifaces capable of refiecting light more uni- 
foimly. 

If powered copal be mixed in a mortar with camphor, it softens 
and becomes a coherent mass, and if camphor be added to alcohol 
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it becomes an excellent solvent of copal by adding tbe copal well 
ground, and employing a tolerable degree of heat, haviug the 
vegsel well corked which must have a long neck for the allowance 
of expansion, and the vessel must only be about one-fourth filled 
with the mixture. Copal can also be incorporated with turpen- 
tine, with one part of powdered copal to twelve parts of pure tur- 
pentine, subjected to the heat of a sand-bath for several days in 
a long necked mattress, shaking it frequently. 

Copal is a good varnish for metals, such as tin ; the varnish must 
be dried in an oven, each coat, and it can be colored with some 
substances, but alcohol varnish will mix with any coloring matter. 
For white japans or varnishes, we have already shown that fine 
chalk or white lead was used as a basis, and the varnishes coated 
over it. 

To japan or varnish white leather, so that it may be elastic, is 
altogether a diflferent work from varnishing or japanning wood or 
metal, or papier mache. 

For white leather oil is the principal ingredient, as it is well 
known that chalk is extensively used to give white leather its pure 
color, or speaking more philosophically, its fair colorless whiteness. 
White leather having already the basis of white varnish, it should 
get a light coat of the pure varnish, before mentioned, and dried 
well in the oven, or a coat of the oil copal will answer very well. 
This being well dried, boiled nut oil nicely coated and successively 
dried, will make a most beautiful white varnish for leather, not li- 
able to crack. This quality takes a long time to dry, and of course 
is more expensive. Coarse varnish may be made of boiled linseed 
oil, into which is added gradually the acetate of lead us a diler. 
This addition must be done very cautiously as the oil will be apt to 
foam over. 

X better and more safe drying mixture than the mere acetate of 
lead, is, to dissolve the acetate of load in a small quantity of water, 
neutralize the acid with the addition of pipe clay, evaporate the 
seaiment to perfect dryness, and feed the oil when gently boiling 
gradually with it. 

These vamUhes or japans^ as far as described, have only refer- 
ence to white grounds. 

There is some nice work to be observed, and there is much in 
applying the varnishes at the right time, knowing by the eye the 
proper moment when the mixture is perfect, or when to add any 
ingredient These things require practice. 

BLACK 6R0US0S. 

Black groundf for japans may be made by mixing ivory 
black with shellac varnish ; or for coarse work, lamp black and 
the top coating of common seedlac varnish. A common black 
japan may be made by painting a piece of work with drying 
oil, (oil mixed with load,) and pulling ihc woik into a dl mvc, itol 
too hot, but of such a degree, gradually raising the heat and keep* 
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in<; it up for a long time, so as not to bum the oil and make it 
blister. This process makes very fair japan and requires no pol- 
ishing. 

BLACK JAPAN. 

Naples asphaltum fifty pounds, dark gum-amime eight pounds, 
use, add linseed oil twelve gallons, boil, add dark gum amber ten 
pounds, previously fused and boiled with linseed oil. two gallons, 
add the driers, and proceed as last. Used for wood or metals. 

BRUNSWICK BLACK. 

1. Foreign asphaltum forty-five pounds, drying oil six gallons, 
litharge six pounds, boil as last, and .thin with twenty five gal- 
lons of oil of turpentine. Used for ironwork. &c 2. Black pitch 
and gas tar asphaltum, of each twenty-five pounds, boil gently 
for five hours, then add linseed oil eight gallons, litharge and red 
lead, of each ten pounds, boil as before, and thin with oil of tur- 
pentine twenty gallons. Inferior to the last, but cheaper. 

'blue japan grouitds. 

Blue japan grounds may be formed of bright Prussian blue. The 
color may be mixed with shellac varnish, and brought to a polish- 
ing state by five or six coats of varnish of seed-lao. The varnish, 
however, is apt to give a greenish tinge to the blue, as the varnish 
has a yellowish tinge, ana blue and yellow form a green. When- 
ever a light blue is desired, the purest varnish must always be 
used. 

SCARLET JAPAN. 

Ground vermilion may be used for this, but being so glaring it 
is not beautiful unless covered over with rose-pink or lake, which 
have a good effect when thus used. For a very bright crimson 
ground, safflower or Indian lake should be used, always dissolved 
in the alchobol of which the varnish is made. In place of this 
lake, carmine may be used, as it is more common. The top coat of 
varnish must always be of the white seed-lac, which has been be- 
fore described, and as many coats given as will be thought prop- 
er ; it is easy to judge of this. 

TELLOW GROUNDS. 

If turmeric be dissolved in the spirit of wine and strained through 
a cloth, and then mixed with pure seed-lac varnish, it makes a good 
yellow japan. Saffron will answer for the same purpose in the 
same way, but the brightest yellow gro«nd is made by a primary 
coat of pure crome yellow, and coated successively with the varn- 
ish. Dutch pink is used for a kind of chenp yellow japan ground. 
If a little dragon's blood be added to the varnish for yellow japan, 
A most beautiful and rich salmon-colored varnish is the result, and 
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by these two mixtures all the shades of flesh-colored Japans are 
produced. 

ORSEN JAPAN OBOXmDS. 

A good greeo may be made by mixing Prussian blue along with 
the cromate of lead, or with turmeric, or o^pimen^ (sulphuret of 
arsenic). or ochre, only the two should be ground ^o^etb«r and dis- 
solved in alcohol and applied as a ground, then coated with four 
or five coats of shellac varnish, in the manner alrexdv described. 
A very bright green is made by laying On a ground of Dutch 
metal, or leaf of gold, and then coating it over with distilled ver- 
digris dissolved in alcohol, then the varnishes ou the top. This is 
a splendid green, brilliant and glowing. 

ORANGE COLORED OROUNOS. 

Orange grounds may be made of yellow mixed with vermillion 
or carmine, just as a bright or rather inferior color is wanted. The 
yellow should always be in quality to make a good full-color, and 
the red added in proportion to the depth of shade. If there is not 
a good full body of yellow, the color will look watery, or bare, as 
it Is technically termed. 

PURPLE JAPAN OR017ND8. 

This is made by a mixture of lake and Prussian blue or carmine, 
or for an inferior color vermilion, and treated as the foregoing. 
When the ground is laid on and perfectly dried, a fine coat of pure 
boillcd nut oil then laid on and perfectly dried, is a good method to 
have a japan, not liable to crack. But a better plan is to use this 
oil in the varnish given, the first coat, after the ground is laid on, 
and which should contain considerable of pure terpentine. In 
every case where oil is used for any purpose for varnish, it is all the 
better if turpentine is mixed with it. Turpentine enables oils to 
mix with either alcohol or water. Alkalies have this property also. 

BLACK JAPAN. 

1. Asphaltum three ounces, boiled oil four quarts, burnt umber 
eight ounces. Mix by heat, and when cooling thin with turpentine. 
2. Amber twelve ounces, asphaltum two ounces ; fuse by heat, add 
boiled oil half a pint, resin two ounces ; when cooling add sixteen 
ouncea oil of turpentine. Both are used to varnish metals. 

JAPAN BLACK FOR LEATHER. 

1. Burnt umber four ounces; true asphaltum two ounces, boiled 
oil two quarts. Dissolve the asphaltum by heat in a little of the 
oil, add the burnt umber ground in oil, and the remainder of the 
oil, mix, cool and thin with turpentine. Flexible. 2. Shellac one 
part, wood naphtha four parts, dissolve, and color with lampblack, 
inflexible. 
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TRANSPAKBNT JAPAN. 



Oil of tarpentiue four ounces, oil of lavender three ounces, cam- 
phor one-half drachm, copal one ounce ; dissolye. Used to japan 
tin, but quick copal yamish is mostly used instead. 

japahnbbb' oopal tabnish. 

Pale African copal seven pounds, fuse, add clarified linseed oil 
one half gallon, boil for five minutes, remove it into he topen air, 
add boiling oil of turpentine three gallons, mix well, strain it into 
the cistern, and cover it up immediately. Used to varnish furni- 
ture, and by japanners, coacemakers, &c. Dries in 15 minutes, 
and may be polished as soon as hard. 

TORTOISE SHELL JAPAN. 

This varnish is prepared by taking of good linseed oil one gal- 
Ion, and of umber hsdf a pound, and boiling them together until 
the oil becomes very brown and thick, when they are strained 
through a cloth and boiled again until the composition is about 
the consistence of pitch, when it is fit for use. Having prepared 
this varnish, clean well the copper or iron plate or vessel that is 
to be varnished, (japanned,) and then lay vermillion, mixed with 
shellac varnish, or with drying oil, diluted with turpentine, very 
thinly on the places intended to imitate the clean parts of the tor- 
toise shell When the vermillion is dry brush over the whole with 
the above umber varnish diluted to a due consistence with tur- 
pentine, and when it is set and firm, it must be put into a stove 
and undergo a strong heat for a long time, even two weeks will 
not hurt it. This is the ground for those beautiful snuff boxed 
and tea boards which are so much admired, and those grounds can 
be decorated with all kinds of paintings that fancy may suggest, 
and the work is all the better to be finished in an annealing oven. 

PAINTING JAPAN WORK. 

The colors to be painted are tempered, generally, in oil, which 
should have at least pne-fourth of its weight of gum sandarach, or 
mastic dissolved in it, and it should be well diluted with turpen- 
tine, that the colors may be laid on thin and evenly. In some 
instances it does well to put on water colors or grounds of gold, 
which a skilful hand can do and manage so as to make the work 
appear as if it was embossed. These water colors are best prepar- 
ed by means of isinglass size, mixed with honey, or sugar candy. 
These colors when laid on must receive a number of upper coats 
of the varnish we have described before. 

JAPANNING OLD TEA-TRATS. 

First clean them thoroughly with soap and water and a little rot- 
ten stone ; then dry them by whiping and exposure at the fire. 
Now, get seme good copal varnish, mix with it some bronze pow- 
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der, and applj with a brush to the denuded parts. After which 
set the tea-tray in an oven at a heat of 212® or SOO^ until the Tar- 
nish is dry. Two coats will make it equal to new. 

JAPAH FINISHINO. 

The finishing part of japanning lies in laying on and polishing 
the outer coats of yamish, which is necessary in all painted or 
simply ground colord japan work. When brightness and clearness 
are wanted, the white kind of varnish is necessary, for seed-lac 
vamish, which is the hardest and most tenacious, imparts a yellow 
tinge. A mixed Tarnish, we believe, is the best for this purpose, 
that is, for combining hardness and purity. Take then three 
ounces of seed-lac, picked very carefully from all sticks and dirt 
and washing it well with cold water, stirring it up, pouring it off, 
and continuing the process until the water runs off perfectly pure. 
Dry it and then reduce it to powder, and put it with a pint of al- 
cohol into a bottle, of which it must occupy only two-thirds of its 
space. This mixture must be shaken well together and the bottle 
kept at a gentle heat (being corked) until the lao be dissolved. 
When this is the case, the clear must be poured off, and the re- 
mainder strained through a cloth, and all the clear, strained and 
poured, must be kept in a well stopped bottle. The manner of 
using this seed-lac vamish is the same as that before described, 
and a fine polishing vamish is made by mixing this with pure 
white vamish. The pieces of work to be varnished for finishing 
should be placed near a stove, or in a warm, dry room, and one 
coat should be perfectly dry before the other is applied. The vam- 
ish is applied by proper bmshes, beginning at the middle, passing 
the stroke to one end and with the other stroke from the middle to 
the other end. Oreat skill is displayed in laying on these coats of 
vamish. If possible the skill of hand should never cross, or twice 
pass over in giving one coat. When one coat is dry another must 
be laid over it, and so on successively for a number of coats, so 
that the coating should be sufficiently thick to stand fully all the 
polishing, so as not to bare the surface of the colored work. When 
a sufficient number of coats are thus laid on, the work is fit to be 
polished, which, in common cases, is commenced with a rag dipped 
m finely powdered rotten stone, and towards the end of the rub- 
bing a little oil should be used along with the powder, and when 
the work appears fine and glossy a little oil should be used alone 
to clean off the powder and give the work a still brighter hue. In 
very fine work, French whiting should be used, which should be 
washed in water to remove any sand that might be in it Pumice 
stone ground to a very fine powder is used for the first part of 
polishing, and the finishing done with whiting. It is always best 
to dry the varnish of all japan work by heat. For wood work, heat 
must be sparingly used, but for metals the varnish should be dried 
in an oven, also for papier mache and leather. The metal will 
stand the greatest heat, and care must be taken not to darken by 
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too high a temperature. When gold size is nsed in guilding for 
japan work, where it is desired not to have the gold Bnine, or ap- 
pear buruished, the gold size should be used with a little of the 
spirits of turpentine audi a little oil, but when a considerable de- 
gree of lustre is wanted without burnishing and the preparation 
necessary for it, a little of the size along with oil alone should be 
used. 



VARNISHES,— MISCELLANEOUS. 

Differentsubstances are employed for making Tarnish, t'he ob- 
ject being to produce a liquid easily applied to the surface of cloth, 
paper or metal, which, when dry, will protect it with a fine skin. 
Gums and resins are the substances employed for making yarn- 
ishcs ; they are dissolved either in turpentine, alcohol, or oil, in a 
close stone ware, glass or metal vessel, exposed to a low heat, as 
the case may require, or cold. The alcohol or turpentine dissolv- 
es the gum or resin, and holds them in solution, and after the ap- 
plication of the varnish, this mixture being mechanical, the moist- 
ure of the liquid evaporates, and the gum adheres to the article to 
which it is applied. 



The choice of linseed oil is of peculiar consequence to the var- 
nish-maker. Oil from fine full-grown ripe seed, when viewed in a 
vial, will appear limpid, pale, and brilliant; it is mellow and 
sweet to the taste, has very little smell, is specifically lighter than 
impure oil, and, when clarified, dries quickly and firmly, and does 
not materially change the color of the varnish when made, but ap- 
pears limpid and brilliant. 



The following are the cliief Resins omploy^d in tbo manufacture 
of y amishea 

AMBER. 

This resin is most distinguished for durability. It is usually of 
some shade of yellow, transparent, hard and moderately tough. 
Heated in air, it fuses at about 649° ; it burns with a dear flame, 
emitting a pleasant odoc 

iimfi. 

This is imported from the East Indies. The large, transparent, 
pale-yellow pieces, with vitreous fracture, are best suited for var- 
nish. Inferior qualities are employed for manufacturing gold-size 
or japan- black. Although superior to amber in its capacity for 
drying, and equal in hartlness, varnish made from anirae deepens 
in color on exposure to air, and is very liable to crack. It is, 
however, much used for mixing with copal varnish. 
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Biirzonr. 

This is a gum-reain bnt little used in Tarnishes, on account of 
its costliness. 

OOLOPRORT. 

This resin is synonymons with arcanson and rosin. When th® 
resinous juce of Pinus Sylvestris and other Yarities is distilledi 
colophony remains in the retort Its dark color is due to the 
action of the fire. Dissolved in linseed oil, or in turpentine by 
the aid of heat, colophony forms a brilliant, hard, but brittle 
varnish. 

OOPAL. 

This is a gum-resin of immense importance to the varnish-maker. 
It consists of several minor resins of different degrees of solubility. 
In durability, it is only second to amber. When made into var- 
nish, the better sorts become ligtiler in color by exposure to air. 

Copal is generally imported in large lumps about the size of 
potatoes. The clearest and palest are seleeted for what is called 
hody-gum ; the second best forms carriag»-grtm; whilst the residue, 
freed from the many impurities with which it is associated, con- 
stitutes worst quality, fitted only for japan-black or gold-size. 

In alcohol, copal is but little soluble ; but it is said to become 
more so by reducing it to a fine powder, and exposing it to atmos- 
pheric influences for twelve months. Boiling alcohol or spirit of 
turpentine, when poured uponftaed copal, accomplishes its com- 
plete solution, provided the solvent be not added in too large pro- 
portions at a time. The addition of camphor also promotes the 
solubility of copal ; so likewise does oil of rosemary. 

DAMMARA. 

This is a tasteless, inodorous, whitish resin, easily soluble in oils. 
It is not so hard as mastic, with which it forms a good admixture. 

XLSML 

This is a resin of a yellow color, semi-transparent, and of faint 
fragrance^ Of the two resins which it contains, one is crystalliz- 
able and soluble in cold alcohoL 

LAO. 

This constitutes the basis of spirit- varnish. The resin is soluble 
in strong alcohol aided by heat. Its solution in ammonia may be 
used as a varnish, when the articles coated with it are not expos- 
ed more than an hour or two at a time to water. 

MASTIO. 

This is a soft resin of connderable lustre. The two sorts in com- 
merce are, in tears and the common mastic; the former is the 
purer of the two. It consists of two resins, one of which is solu- 
ble in dilute alcohol. With oil of turpentine, it forms a very pale 
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varnish, of great lustre, which flows readily, and works easily. 
Moreover, it can be readily removed by friction with the hand ; 
hence its use for delicate work of every description. 

8AN0ARACH. 

This is a pale, odorous resin, less hard than lac, with which it is 
often associated as a spirit-varnish. It consists of three resins 
differing as to solubility in alcohol, either, and turpentine. It 
forms a good pale varnish for light-colered woods ; when required 
to be polished, Venice turpentine is added to give it body. 

Of the solvents of these various resins, little need be said. In 
the manufacture of varnishes, great care, as well as cleanliness, are 
required. The resins should be washed in hot water, to free them 
from particles of dust and dirt; they should be dried and assorted 
according to their color, reserving the lightest shades for the best 
kinds of varnish. 

The linseed-oU should be as pale colored, and as well clarified as 
possible. New oil always contains mucilage, and more or less of 
foreign matters ; as these prevent the regular absorption of oxy- 
gen, the oil requires preliminary treatment. The common plan is 
to boil it with litharge ; but such oil varnish is inferior to that 
prepared with sulphate of lead. 

The best method is to rub up linseed-oil with dry sulphate of 
lead, in sufficient quantity to form a milky mixture. After a 
week's exposure to the light, and frequent shaking, the mucus de- 
posits with the sulphate of lead, and leaves the oil perfectly clear. 
The precipitated slime forms a compact membrane over the lead, 
hardening to such an extent that the clarified oil may be readily 
poured off. 

TURPENTINI. 

This is of very extensive use. The older it is, the more ozoni- 
zed, the better it is. Turpentine varnishes dry much more readily 
than oil varnishes, are of a lighter color, more flexible and cheap. 
They are, however, neither so tough nor so durable. 

ALCOHOL. 

This is employed as the solvent of sandaraoh and of lac. The 
stronger, ecBteria paribtUf the better. 

KAPHTHA AND MBTHTLAMKD SPIRIT OF WINI. 

These are used for the cheaper varnishes. Their smell is dis- 
agreeable. The former is, however, a better solvent of resins than 
alcohoL 

8PIBIT YABHISHBS. 

These varnishes may be readily colored — red, by dragon's blood ; 1 
yellow, by gamboge. If a colored varnish is required, clearly no 
account need be taken of the color of the resins. Lac varnish may 
be bleached by Mr. Lemming*s process: — Dissolve five ounces of 
shellac in a quart of spirit of wine ; boil for a few minntes with 
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ten ounces of well-burnt and recently-heated animal charcoal, 
when a sniall quantity of the solution should be drawn off and filt- 
ered: if not colorless, a little faiore charcoal should be added. 
When all tinge is removed, press the liquor through silk, as linen 
absorbs more varnish ; and afterwards filter it through fine blot- 
ting-paper. Dr. Hare proceeds as follows: — Dissolve in an iron 
kettle about one part of pearlash in about eight parts of water, 
add one part of shell or seed lac, and heat the whole to ebullition. 
When the lac is dissolved, cool the solution, and impregnate, it 
with, chlorine gas till the lac is all precipitated. The precipitate 
is white, but the color deepens by washing and consolidation. 
Dissolved in alcohol, lac bleached by this process yields a varnish 
which is as free from color as any copal varnish. 

One word in conclusion with reference to all spirit yamishes. A 
damp atmosphere is sufficient to occasion a milky deposit of resin, 
owing to the diluted spirit depositing a portion : in such case the 
Tarnish is said to be auUed, 

XSiONCE TABNISBKS. 

They do not differ essentially in their manufacture from spirit 
Tarnishes. The polish produced by them is more durable, although 
they take a longer time to dry. 

OIL YABins&ss. 

The most durable and lustrous of varnishes are composed of a 
mixture of resin, oil, and spirit of turpentine. The oils most fre- 
quently employed are linseed and walnut ; the resins chiefly copal 
and amber. 

The drying powder of the oil having been increased by litharge, 
red-lead, or by sulphate of lead, and a judicious selection of copal 
having been made, it is necessary, according to Booth, to bear in 
mind the following precautions before proceeding to the manufac- 
ture of varnish: — 1. That oil varnish is not a solution, but an in- 
timate mixture of resin in boiled oil and spirit of turpentine. 2. 
That the resin must be completely fused previous to the addition 
of the boiled or prepared oil. 3. That the oil must be heated from 
250° to 800^. 4. That the spirit of turpentine must be added 
gradually, and in a thin stream, while the mixture of oil and resin 
is still hot. 5. That the varnish be made in dry weather, other- 
wise moisture is abrorbed, and its transparency and drying quality 
impaired. 

The heating vessel must be of copper, with a riveted and not a 
soldered bottom. To promote the admixture of the copal with the 
hot oil, the copal— carefully selected, and of nearly uniform fusi- 
bility — is separately heated with continuous stirring over a char- 
coal fire. Good management is required to prevent the copal 
from burning or becoming even high colored. When completely 
fused, the heated oil should be gradually poured in with constant 
stirring. The exa^t amount of oil required must be determined by 
experiment. If a drop upon a plate, on cooling, assumes such a 
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consifitency as to be penetrated by the Dail withoat cracking, the 
mixture is complete; but if it cracks, moie oil must be added. 

The spirit of turpentine pretnofuli/ heated is added in a thin 
stream to the former mixture, care being taken to keep up tho 
heat of all the parts. 

LAOKBR. 

This is used for wood or brass work, and is also a varnish. For 
brass, the proportions are half a pound of pale shcll-lac to one 
gallon of spirit of wine. It. is better prepared without the aid of 
heat, by simple and repeated agitation. It should then bo left to 
clear itself, and separated from the thicker portions and from all 
impuntles by decaniatlou. As it darkens on exposure to light, the 
latter should be excluded. It need scarcely be said that the color 
will be also modified by that of the lac employed. 

1. COPAL YAUII8HE8. 

1. Oil of turpentine one pint, set the bottle in a water bath, 
and add in small portions at a time, three ounces of powdered 
copal that has been previously melted by a gentle heat, and dropped 
into water ; in a few days decani the clear. Dries slowly, but is 
very pale and durable. Used for pictures, &c. 2. Pale hard copal 
two pounds ; fuse, add hot drying oil one pint, boil as before 
directed, and thin with oil of turpentine three pints, or as much 
as sufficient Very pale. Dries hard in 12 to 24 hours. 8. Clear- 
est and palest African copal eight pounds; fuse, add hot and pale 
drying oil two gallons, boil till it strings strongly, cool a little, 
and thin with hot rectified oil of turpentine three gallons, and 
immediately strain into the store can. Very fine. Both the above 
are used for pictures. 4 Coarsely-powdered copal and glass, of 
each four ounces, alcohol of 90 per cent one pint, camphor one- 
half ounce; heat it in a water bath so that the bubbles may be 
counted as they rise, observing frequently to stir the mixture ; 
when cold decant the clear. Used for pictures. 5. Copal melted 
and dropped into water three ounces, gum sandarach six ounces, 
mastic and Chio turpentine of each two and one- half ounces, 
powdered glass four ounces, alcohol of 85 per cent, one quart ; dis- 
solve by a gentle heat. Used for metal, chairs, &c. 

All copal varnishes are hard and durable, though less so than 
those made of amber, but they have the advantage ovcf the latter 
of being paler. They are applied on coaches, pictures, polished 
metal, wood, and other objects requiring good durable varnish. 

2. OOPAL VARNISH. 

Hard copal, 800 parts ! drying linseed or nut oil, from 126 to 
260 parts ; oil of turpentine, 600 ; these three substances are to 
be put into three separate vessels ; the copal is to be fused by a 
somewhat sudden application of heat ; the drying oil is to be heat • 
ed to a temperature a l»ttlo under «^bulIttion, and is to be added 
by small porlioos at a time tu the melted copal. When this com- 



PRACTICAL SBCB1PT6. 143 

b I nation is made, and the heat a little abated, the essence of tnr- 
paptine, likewise previously heated, is to be introduced by degrees; 
Bome of the volatile oil will bo dissipated at first, but more being 
added, the union will take place. Great care must be taken to 
prevent the turpentine vapor from catching fire, which might 
occasion serious accidents to the operator. When the varnish is 
made and has. cooled down to about 130 degrees of Fah., it may 
bo strained through a filter, to separate the impurities and undis- 
solved copal. Almost all varnish makers think it indispensable to 
combine the drying oil with the copal before adding the oil of 
turpentine, but in this they are mistaken. Boiling oil of turpen- 
tino combines very readily with fused copal ; and, in some cases, 
it would probably be preferable to commence the operation with 
it, adding it in successive small quantities. Indeed, the whitest 
copal varnish can be made only in this way ; for if the drying oil 
has been heated to nearly its boiling point, it becomes colored, 
and darkens the varnish. 

This varnish improves in clearness by keeping. Its consistence 
may be varied by varying the proportions of the ingredients 
within moderate limits. Oood varnish, applied in summer, should 
become so dry in twenty-four hours that the dust will not stick to 
it nor receive an impression from the fingers. To render it suffi- 
ciently dry and hard for polishing, it must be subjected for several 
days to the heat of a stove. 

8. OOPAL VARNISHES. 

1. Melt in an iron pan at a slow heat, copal gum powdered, 
eight parts, and add balsam copaiva, previously warmed, two 
parts. Then remove from the fire, and add spirits of turpentine, 
also warmed beforehand, ten parts, to give the necessary consist- 
ence. 2. Prepared gum copal ten parts, gum mastic two parts, 
finely powdered, are mixed with white turpentine and boiled lin- 
seed oil, of each one part, at a slow heat, and with spirits of tur- 
pentine twenty parts. 3. Prepared gum-copal ten parts, white 
turpentine two parts, dissolve in spirits of turpentine. 

Gum-copal iq prepared or made more soluble in spirits of tur- 
pentine, by melting the powdered crude gum, afterwards again 
powdering, and allowing to stand for some time loosely covered. 

CABINET TABKISH. 

Gopal, fiised, fourteen pounds; linseed oil, hot, one gallon; 
turpentine, hot, three gallons. Properly boiled, such a varnish 
will dry in ten minutes. 

TABLE r ABNISH. 

Damma resin, one pound ; spirits of turpentine, two pounds ; 
camphor, two hundred grains. Digest the mixture for twenty-four 
hours. The decanted portion is fit for immediate use. 
13 
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Ofl of turpentine, one pound ; beee* wax, two oonoat; ootloini- 
007, one dnchm. 

OOPAL YABMUH F(tt IRBIDI WOBX. 

1. Pounded and oxidized copal, twentj-four parts ; spirit of tur- 
pentine, forty parte ; camphor, one part — 2. FlaaUe Oopal Var- 
nuh. Copal in powder, aizteen parta; camphor, two parte; oil of 
lavender, ninety parte. 

Dissolye the camphor in the oil, heat the latter, and stir in the 
copal in successiye portions until complete solution takes place. 
TUn with sufficient turpentine to make it of proper consistence. 

BEST BODT COPAL VARNISH FOR COACH MAXIBS, &a 

This is intended for the body parte of coaches and other similar 
yehides, intended for polishing. Fuae eight lbs. of fine African 
gum copal, and two gallons of clarified oil, boil it very slowly for 
four or five hours, until quite stringy, mix with three gallons and 
a half of turpentine ; strain oiTand pour it into a cistern. If this 
is too slow in drying, coach-makers, painters and varnish-makers 
have introduced to two poto of the preceding varnish, one made 
as follows : eight lbs. of fine pale gum-anime, two gallons of clari- 
fied oil and three and a half gallons of turpentine^ To be boiled 
four hours. 

COPAL POLISH. 

Digest or shake finely powdered gum copal four parts, and gum 
camphor one part, with either to form a semi-fluid mass, and Sien 
digest wiUi a sufiicient quantity of alcohol. 

WHITR SPIRIT VARNISH. 

Sandaraeh, 260 parts ; mastic, in tears, 64 ; elemi resin, 82 ; 
turpentine, 64 ; alcohol of 85 per cent, 1000 parte, by measure. 
The turpentine is to be added after the resins are dissolved. This 
is a brilliant varnish, but not so hard as to bear polishing. 

WHITX HARD SPIRIT VARNISHKS. 

1. Oum sandaraeh five pounds, camphor one ounce, rectified 
spirit (65 over proof) two gallons, washed and dried coarsely- 
pounded glass two pounds ; proceed as in making mastic varnish ; 
when strained add one quart of very pale turpentine varnish. Very 
fine. 2. Picked mastic and coarsely-ground glass, of each, four 
ounces, sandaraeh and pale^clear Venice turpentine, of each three 
ounces, alcohol two pounds ( as last. 8. Oum sandaraeh one 
pound, clear Strasburg turpentine six ounces, rectified spirit (66 
over puoof) three pints: dissolve. 4. Mastic in tears two ounces, 
sandaraeh eight ounces, gum elemi one ounce, Strasburgh or 9oio 
turpentine (genuine) four ounces, rectified spirit (66 over propT) 
one quart used on metels, &o- Polishes welL 
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WHITir TARNISH. 

I. Tender copal seTen and one-half ounces, camphor one ounce, 
fllcohol of 95 per cent, one quart ; di8«olve, then add mastic two- 
ounces, Venice turpentine one ounce; dissolve and strain. Very 
wliice, drying, and capable of being polished when hard. Uted for 
toj% 2. Sandarach eight ounces, mastic two ounces, Canada 
b lUam four ounces, alcohol one quart Umi on paper, wood, or 
linen. 

SOFT BAILLIAKT TAIUnSH. 

Sandaracli six ounces, elemi (genuine) four ounces, anime one 
ouuce, camphor one-half ounce, rectified spirit one quart; as 
before. 

The above spirit varnishes are chiefly applied to objects of the 
toilette, as work-boxes, card-cases, &c., but are also suitable to 
ether articles, whether of paper, wood, linen, or metal, that re- 
quire a brilliant and quick-drying varnish, ^hey mostly dry al- 
most as soon as applied, and are u^^ually hard enoi^h to polish in 
24 hours. Spirit varnishes are^ess durable and more liable to 
crack than oil varnishes. 

BROWN HARD SPIRIT VARNISHES. 

1. Sandarach four ounces* pale seed lac, two ounces, elemi 
(true) one ounce, alcol^^l one quart ; digest wiih agitation till dis- 
solved, then add Venice turpentine two ounces. 2. Gum sandar- 
ach three pounds, shellac two pounds, rectified spirit, (66 over 
proof,) two gallons; dissolve, add turpentine varnish one quart; 
agitate well and strain. Very fine. 8. Seed-lac and yellow resin, 
of each one and one-h^f pounds, rectified spirit two gallons. 

TO PREPARE A \i RNISH FOR COATING MBTALl. 

Digest one part of bruised copal in two parts of absolute alcohol; 
but as this varnish dries too quickly it is preferable to take one 
part of copal, one part of oil of rosemary, and two or three parts 
of absolute alcohol This gives a clear varnish as limpid as wattrr. 
It should be applied hot, and when dry it will be found hard and 
durable. 

TO TARNISH ARTICLES OF IRON AND STEEL. 

Dissolve 10 parts of clear grains of mastic, 6 parts of camph^ir, 
16 parts of sandarach, and 6 of eKmi, *in a sufficient quantity of 
alcohol, and apply this varnish without heat. The articles will not 
only be preserved from rust, but the varnish will retain its trans- 
parency and the metallic brilliancy of the articles will not be 
obscured. 

TARNISH FOR IRON WORK. 

Dissolve, in about two lbs. of tar oil, half a pound of asphaltunir 
and a liko quunLt}' uf pounded resin, mix hot in an iron kettle 
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care being taken to prevent any contact with the flame. When 
cold the varnish is readv for use. This varnish is for out-door 
wood and iron work, not for japanning leather or cloth. 

BLACK VABNISH FOR IBOK WOBK. 

Asphaltum forty-eight pounds, fuse, add boiled oil ten gallons, 
red lead and litharge, of each seven pounds, dried and powdered 
white copperas three pounds, boil for two hours, then add dark 
gum amber (fused) eight pounds, hot linseed oil two gallons, boil 
for two hours longer, or till a little of the mass, when cooled, 
may be rolled into pills, then withdraw the heat, and afterwards 
thin down with oil of turpentine thirty gallons. Uted for the iron^ 
work of carriages, and other nice purposes. 

BRONZB YABMISH FOB STATUABT. 

Gut tiest hard soap fifty parts, into fine shavingn, dissolve in 
boiling water two parts, to which add the solution of blue vitriol 
fifteen parts, in pure water sixty parts. Wash the copper-soap 
with water, dry it at a very slow fa»at, and dissolve it in spirits of 
turpentine. 

AMBXB VABNISHB8. 

1. Amber one pound, pale boiled oil ten ounces, turpentine one 
pint. Render the amber, placed in an iron pot, semi-liquid by 
heat ; then add the oil, mix, remove it from the fire, and when 
cooled a little, stir in the turpentine. 2. To the amber, melted as 
above, add two ounces of shellac, and proceed as before. 

This varnish is rather dark, but remarkably tough. The first 
form is the best. It is used for the same purposes as copal var- 
nish, and forms an excellent article for covering wood, or any 
other substance not of a white or pale cotor. It dries well, and is 
very hard and durable. 

AMBEB VARNISH, BLACK. 

Amber one pound, boiled oil one-half pint, powdered asphaltum 
six ounces, oil of turpentine one pint. Melt the amber, as before 
described, then add the asphaltum, previously mixed with the cold 
oil, and afterwards heated very hot, mix well, remove the vessel 
from the fire, and when cooled a little add the turpentine, also 
made warm. 

Each of the above varnishes should be reduced to a proper con- 
sistence with more turpentine if required. The last form produces 
the beautiful black varnish used by the coachmakers. Some maim- 
facturcrs omit the whole or part of the asphaltum, and use the 
same quantity of clear black rosin instead, in which case the color 
id brought up by lampblack reduced to an impalpable powder, or 
previously ground very fine with a little boiled oil. The varnish 
made in this way, lacks, however, that richness, brilliancy, and 
di'pth of blackness imparted by asphaltum. 
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1. (PaU.) Amber pale and transparent six pounds, fose, add hot 
clarified Unseed oil two gallons, boil till it strings stronglj, cool a 
little, and add oil of turpentine four gallons. Pale as copal yar- 
nish ; BOOB becomes yerj hard, and is the most durable of oil yar- 
nishes ; but requires time before it is fit for polishing. When 
wanted to dry and harden quicker, '* drying** oil ma/ be substituted 
for linseed, or ''dtiera" may be add 3d during the boiling. 2. 
Amber one pound ; melt, add Scio turpentine one-half pound, 
transparent white resin two ounces, hot linseed oil one pint, and 
afterwards oil of turpentine as much as sufficient ; as above. 
Very tough. 3. {Hard. ) Melted amber four ounces, hot boiled oil 
one quart: as before. 4. {PaU.) Very pale and transparent amber 
jfour ounces, clarified lidseed oil and oil of turpentine, of each one 
pint; a& before. 

Amber varnish is suited for all purposes, where a very hard and 
durable oil varnish is required. The paler kind is superior to 
copal varnish, and is often mixed wiih the latter to increase its 
hardness and durability. 

BLACK TABNISH. 

Heat to boiling Unseed oil varnish ten parts, with burnt umber 
two parts, and powdered asphaltum one 'part, and when cooled 
dilute with spirits of turpentine to the required consistence. 

▼ABNIBH FOR CXRTAIK PABT8 OF CARRIAGXS. 

Sandarach, 190 parts; pale shellac, 96 ; resin, 126; turpentine, 
190 ; alcohol, at 86 per cent, 1000 parts, by measure. 

COACH VARNISH. 

Mix sheUac sixteen parts, white turpentine three parts, lamp- 
black sufficient quantity, and digest with alcohol ninety parts, oU 
of lavender four parts. 

HAHOOANT VARNISH. 

Sorted gum-anime eight pounds, clarified oil three gallons, 
Utharge and powdered dried sugar of lead, of each one-fourth 
pound ; boil till it strings well, then cool a little, thin with oil of 
turpentine five and one-half gallons, and strain. 

VABNISH FOB CABINET MAKERS. 

Pale shdlac, 760 parts; mastic, 64; alcohol, of 90 per cent, 1000 
parts by measure. The solution is made in the cold, with the aid 
of frequent stirring. It is always muddy, and is employed without 
being filtered. With the same resins and proof spirit a varnish ia 
made for the bookbinders to do over their morocco leather. 
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CEMSNT VlRinfiH FOR WATXB-TIOBT LUTIKO. 

White turpentine fourteen parts, shellac eighteen parts, resin 
six parts, digest with alcohol eighty parts. 

THK VABNISH OF WATIN FOB GILDED ABTICLXS. 

Gumlac, in grain, 126 parts ; gamboge, 126; dragon's blood, 
125 ; annotto, 125 ; saffron, 32. Each resin must be dissolved in 
1000 parts by measure, of alcohol of 90 per cent ; two separate 
tinctures must be mwie with the dragon^s blood and annotto, in 
1000 parts of such aloohoi; and a proper proportion of each should 
be added to the varnish, according to the shade of golden color 
wanted. 

CH£AP OAK VABMISH. 

Clear pale resin three and one-half pounds, oil of turpentine one 
gallon ; dissolve. It may be colored darker bj adding a little fine 
lampblack. 

VABNISH FOR WOOD-WOBK. 

Powdered gum sandavach eight parts, gum mastic two parts, 
seed-lac eight parts, and digest in a warm place for some days 
with alcohol twenty-four parts, and finally, dilute with sufficient 
alcohol to the required consistence. 

DARK VARNISH FOR LIGHT WOOD- WORK. 

Pound up uud digest shellac sixteen parts, gum sandarach thirty- 
two parts, gum masiic (juniper eight parts, gum elemi eight parts, 
dragon's blood four parts, annotto one part, with white turpentine 
sixteen parts, and alcohol two hundred and fifty-six. Dilute with 
alcohol if required. 

VARNISH FOR INSTRUMENTS. 

Digest seedlac one part, with alcohol seven parts, and filter. 

VARNISH FOR THF WOOD TOTS OF SPA. 

Tender capal, 76 parts; mastic, 12.6 ; Tenice turpentine, 6.6; 
alcohol, of 95 per cent, 100 parts by measure ; water ounces, for 
example, if the other parts be taken in ounces. The alcohol must 
be first made to act upon the copal, with the aid of a little oil of 
lavender or camphor, if thought fit ; and the solution being passed 
through a linen rloth, the mastic must be intoduced. After it is 
dissolved, the Venice turpentine, previously melted in a water- 
bath, should be added ; the lower the temperature at which these 
operations are carried on, the more beautiful will the varnish be. 
This varnish ought to be very white, very drying, and capable of 
being smoothed with pumice-stone and polished. 

VARNISHES FOR FURNITURK. 

The simplest, and perhaps the best, is the solution of shellac 
only, but many add gums sandarach, mastic, copal, arable, bcn> 
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J.imiu, &c., from the idea that they contribute to the effect Gum 
arable is certainly never requited if the solvent be pure, because 
it is insoluble in either rectified spirit or rectified wood naphtha, 
the menstrua employed in dissolving the gums. As spirit is sel- 
dom used on account of its expense, most of the following are 
mentioned as solutions in naphtha, but spirit can be substituted 
when thought proper. 

1. Shellac one and a half pounds, naphtha one gallon ; dissolve, 
and it is ready without filtering. 2. Shellac twelve ounces, copal 
three ounces, (or an equivalent of varnish) ; dissolve in one gallon 
of naphtha. 3. Shellac one and a half pounds, seed-lac and sand- 
arach each founr ounces, mastic two ounces, rectified spirit one 
gallon; dissolve. 4. Shellac two pounds, benzoin four ounces, 
spirit one gallon. 6. Shellac ten ounces, seed-lac, sandarach, and 
copal varnish of each, six ounces, benzoin three ounces, naphtha 
one gallon. 

To darken polish, benzoin and dragon's-blood are used, turmeric 
and other coloring matters are also added ; and to make it lighter 
it is necessary to use bleached lac, though some endeavor to give 
this effect by adding oxalic acid to the ingredients, it, like gum 
arabic, is insoluble in good spirit or naphtha. For all ordinary 
purposes the first form is best and least troublesome, while its 
appearance is i qual to any other. 

TO FRKNCH POLISH. 

The wood must be placed level, and sand-papered until it ]sgtiiie 
nuuoth^ oihoj wise it will not polish. Then provide a rubber of 
clolh, list, or sponge, wrnp it in a soft rag, so as to leave a handle 
at the back for your hand, shake the bottle against the rubber, and 
iu the middle of the varnish on the rag place with your finger a 
little raw linseed oil. Now commence rubbing, in small circular 
strokes, and continue until the pores are fiilled, charging the rub- 
ber with varnish and oil as required, until the whole wood has had 
one coat When dry repeat the process once or twice until the 
surface appears even and fine, between each coat using fine sand- 
paper to smooth down all irregularities. Lastly, use a clean rub- . 
ber with a little strong alcohol only, which will remove the oil 
and the cloudine « it causes ; when the work will be complete. 

FUBNITUBB POLISHES. 

New wood is often French-polished. Or the following may be 
tried : 

Melt three or four pieces of sandarach, each the size of a wal- 
nut, add one pint of boiled oil, and boil together for one hour. 
While cooling add one drachm of Venice turpentine, and if to thick 
a little oil of turpentine also. Apply this all over the furniture, 
and after some hours rub it off; rub the furniture daily, without 
applying fresh varnish, except about once in two months. Water 
does not injure this polish, and any stain or scratch may be ag.-iin 
covered, which cannot be done with French-polish. 
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FUBNITVRB OL098. 



To giye a gloss to household furniture, yarious eompodtioiis are 
used, known as wax, polUh, creams, pastes, oils, kc The follow- 
ing are some of the forms used : 



FUBltlTUBB CREAM. 



Bees- wax one pound, soap four ounces, pearlash two oancea, soft 
water one gallon ; boil together until mixed. 



FUBNErUBS OILS. 

1. Acetic acid two drachms, oil of larender one-half drachm, 
rectified spirit one drachm, linseed oil four ounces. 2. Linseed oil 
one pint, alkanet root two ounces ; heat, strain, and add lac var- 
nish one ounce. 8. Linseed oil one pint, rectified spirit two 
ounces, butter of antimony four ounces. 

FURNITUBK PASTXS. 

1. Bees- wax, spirit of turpentine, and linseed oil, equal parts ; 
melt and cool. 2. Bees-wax four ounces, turpentine ten ounces, 
alkanet root to color ; melt and strain. 3. Bees- wax one pound, 
linseed oil five oiinces, alkanet root one-half ounce ; melt, add five 
ounces of turpentine, strain and cooL 4. Bees-wax four ounces, 
resin one ounce, oil of turpentine two ounces, veneflan red to color. 

ETCHING TARNISHES. 

1. White wax, two ounces ; black and Burgundy pitch,* of each 
one-half ounce ; melt together, add by degrees powdered asphal- 
turn two ounces, and boil till a drop taken out on a plate will break 
when cold by being bent double two or three times between the 
fingers; it must then be poured into warm water and made into 
small balls for use. 2. (Bard Varmah,) Linseed oil and mastic, of 
each four ounces ; melt together. 3. (Soft Varnish,) Soft linseed 
oil, four ounces ; gun benzoin and white wax, of each one-half 
ounce ; boil to two-thirds. 

TARNISH FOR XNGBATINGS, MAPS, EOT. 

Digest gum sandarach twenty parts, gum mastic eight parts, 
camphor one part, with alcohol forty-eight parts. The map or en- 
graving must previously receive one or two coats of gelatine. 

TARNISH TO FIX FNORA VINOS OB LITHOGRAPHS ON WOOD. 

For fixing engravings or lithographs upon wood, a Tarnish called 
mordant is usee in France, which differs from others chiefly in con- 
taining more Venice turpentine, to make it sticky ; it consists of 
sandarach, 260 parts; mastic in tears, 64 ; rosin, 125; Venice tur- 
pentine, 260 ; alcohol, 1000 parts by measure. 

TARNISHES FOR OIL PAINTINGS AND LITHOGRAPH& 

1. Dextrine 2 pnrtsi, alcohol 1 part, water 6 parts. 2. Varnish 
for drawings and liihographs: dextrine 2 parts, alcohol ^ part, 
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/rater 2 parts. These should be prepared preyionsly with two or 
three coats of thin starch or rice boiled and strained through a 
cloth. 

TABiriSH FOB OIL PAIHTINOS. 

Digest at a slow heat gum sandarach two parts, gum mastic fou^ 
parts, balsam copaiva two parts, white turpentine three parts, with 
spirits of turpentine four parts, alcohol (96 per cent) 60 66 parts. 

BBAUTIFVL TAB)nSH FOR PAINTINOS AND PICTUB18. 

Honey, 1 pint ; the whites of two dozen fresh hen's eggs ; 1 
ounce of good clean islDglass, 20 grains of hydrate of potassium ^ 
ounce of chloride of sodium ; mix together over a gentle heat of 
80 or 90 degrees Fah. ; be careful not to let the mixture remain 
long enougj;! to coagulate the albumen of the eggs ; stir the mix- 
ture thoroughly then bottle. It is to be applied as follows : one 
table spoonful of the rarnish added to half a table spoonful of 
good oil of turpentine, then spread on the picture as soon as mixed. ^ 

MILK or WAX. 

Milk of wax is a yaluable yamish, which may be prepared as foL 
' lows : — Melt in a porcelain capsule a certain quantity of white wax, 
and add to it, while in fusion, an equal quantity of spirit of wine, 
of sp. gray. 0-830; stir the mixture, and pour it upon a large 
porphyry slab. The granular mass is to be conyerted into a paste 
by the muller, with the addition, from time to time, of a little al- 
cohol ; and as soon as it appears to be smooth and homogeneous, 
water is to be introduced in small quantities successiyely, to the 
amount of four tiroes the weight of the wax. This emulsion is to 
be then passed through canyas, in order to separate such particles 
as may be imperfectly incorporated. The milk of wax, thus pre- 
pared, may be spread with a smooth brush upon the surface of a 
painting, allowed to dry, and then fused by passing a hot iron 
(salamander) oyer its surface. When cold, it is to be rubbed with 
a linen cloth to bring out the luster. It is to the unchangeable 
quality of an encaustic of this nature, that the ancient paintings 
upon the walls of Herculaneum and Pompeii owe their freshness 
at the present day. 

ORTSTAL YARNISHES. 

1. Genuine pale Canada balsam and rectified oil of turpentine, 
equal parts ; mix, place the bottle in warm water, agitate well, set 
it aside, in a moderately warm place, and in a week pouf off the 
clear. Used for maps, prints, drawings, and other articles of pa- 
per, andmlso to prepare tracing paper, and to transfer engrayings. 
§. Mastic three ounces, alcohol one pint ; dissolye. Uzed to fix 
pencil drawings. 

ITALIAN yARNISHES. 

1. Boil Scio turpentine till brittle, powder, and dissolye in oil ol 
turpentine. 2. Canada balsam and clear white resin, of each six 
ounces, oil of turpentine one quart ; dissolye. Used for prints, ko. 
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felZX, OB TABinSlI, rOK PBDITIBB, iTa % 

Best pale glue and white curd soap, of each 4 ounces; hot 
water 8 pints; dissolve, then add powaered alum 2 ounces. Uted 
to size prints and pictures before coloring them. 

XAiSnO TARNIBBIS. 

1. (Fine.) Very pale and picked gum mastic fire pounds, glass 
pounded as small as barley, and well washed and dried two and 
one-half pounds, rectified turpentine two gallons ; put them into a 
clean four gallon stone or tin bottle, bung down securely, and keep 
rolling it backwards and forwards pretty smartly on a counter or 
any other solid place for at least four hours; when, if the gum is 
all dissolved, the varoidh may be decanted, strained through mus- 
lin into another bottle, and allowed to settle. It shohld be kept 
for six or nine months before use, as it thereby gets both tougher 
and clearer. 2. {Second Quality^) Mastic eight pounds, turpentine 
four gallons ; dissolve by a gentle heat, and add pale turpentine 
varnish one-half gallon. 8. Gum mastic six ounces, oil of turpen> 
tine one quart; dissolve. 

Mastic varnish is used for pictures, &c. ; when good, it is tough, 
hard, brilliant, and colorless. Should it get ** ehiUedy^ one pound 
of well-washed silicious sand should be made moderately hot, and 
added to each gallon, which must then be well agitated for five 
minutes, and afterwards allowed to settle. 

INDIA-BUBBXR TABBISBBS. 

1. Gut up one pound of India rubber into small pieces md dif- 
fuse in half a pound of sulphuric ether, which is done by digest- 
ing in a glass fiask on a sand bath. Then add one pound pale lin- 
seed oil varnish, previously heated, and after settling, one pound 
of oil of turpentine, also heated beforehand. Filter, while yet 
warm, into bottles. Dries slowly. 

2. Two ounces India rubber finely divided and digested iji the 
same way, with a quarter of a pound of camphene, and half an 
ounce of naphtha or benzole. When dissolve add one ounce of 
copal varnish, which renders it more durable. Principally for gild- 
ing. 

3. In a wide mouthed glass bottle, digest two ounces of India 
rubber in fine shavings, with one pound of oil of turpentine^ dur- 
ing two days, without shaking, then stir up with a wooded spatula. 
Add another pound of oil of turpentine, and digest, wit^.fVequent 
agitation, until all is dissolved. Then mix a pound and a half of 
this solution with two pounds of very white copal-oil vatnisfa, and 
a pound and a half of well boiled linseed oil, shake and digest in 
a sand bath, until they have united into a good varnish. — ^For mor- 
occo leather. 

4. Four ounces India rubber in fine shavings are dissolved in a 
covered jar by means of a sand bath, in two pounds of crude ben- 
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sole, and then mixed with four pounds of hot linseed oil yaniish, 
mnd a half poand of oil of turpentine. Dries yery welL 

5. FUzibU yarrmh. — Melt one pound of rosin, and add gradu- 
ally half a pound of India rubber in very fine shavingB, and stir 
until cold. Then heat again, lUowly, add one pound of linseed oil 
varnish, heated, and filter. 

6. Another. — Dissolve ond pound of gum dammar, and a half 
pound of India rubber, in very small pieces, in one pound of oil of 
turpentine, by means of a water bath. Add one pound of hot oil 

\ yarnish and filter. 
V 7. India rubber in small pieces, washed and dried, are fused for 
three hours in a close vessel, on a gradually heated sand bath. On 
jemoving from the sand bath, open the vessel and stir for ten 
minutes, then close again, and repeat the fusion on the following 
day, until small globidej appear on the surface. Strain through a 
wire sieve. 

8. VamuhfoT WaUr proof Goods. — ^Let a quarter of a pound of 
India rubber, in small pieces, soften in a half pound of oil of tur- 
pentine, then add two pounds of boiled oil, and let the whole boil 
for two hours over a slow coal fire. When dissolved, add again six 
pounds of boiled linseed oil and one pound of litharge, and boil 
until an even liquid is obtained. It is applied warm. 

9. OuUa Ftriha Vcamuh, — Glean a quarter of a pound of Outta 
Percha in warm water from adhering impurities, dry well, dissolve 
in one pound of rectified rosin oil, and add two pounds of linseed 
oil varnish, boiling hot. Very suitable to prevent metals from 
oxidation. 

BLACK TARNISH FOB HARXXSa 

Digest shellac twelve parts, white turpentine five parts, gum 
sandarach two parts, lampblack one part, with q>irit8 of turpen- 
tine four parts, alcohol ninety-six parts. 

BOILXD on. OB LINSXXO-OIL YABNIEDS. 

Boil linseed oil sixty parts, with litharge two parts, and white 
vitriol one part, each finely powdered, until all water is evaporated. 
Then set by. Or, rub. up borate of manganese four parts, with 
some of the oil, then add linseed oil three thousand parts, and 
heat to boiling. 

DAMMAB VABNI8B. 

Gum dammar ten parts, gum sandarach five parts, gum mastic 
one part, digest at a low heat, occasioniUly shaking, with spirits of 
turpentine twenty parts. Finally, add more q>irits of turpentine 
to give the consistence of syrup. 

OOXM ON VABNISH. 

Digest shellac one part, with alcohol seven or eight parta 

WATXBPBOOr VABNI8HES. 

Take one pound of flowers of sulphur and one gallon of linseed 
oil, and boil them together until they are tlioroughly combined. 



154 PKACTICAL RECEIPTS. 

This forms a good varnisli for waterproof textile fabrics. Another 
is made with four pounds oxyde of lead, two pounds of lampblack, 
fi^e ounces of sulphur, and ten pounds of India rubber dissolved 
in turpentine. These substances, in such proportions, are boiled 
together until they are thoroughly combined. Coloring matters 
may be mixed with them. Twilled cotton may be rendered water- 
proof by the application of the oil sulphur varnish. It should be 
applied at two or three different times, and dried after each opera- 
tion. 

▼▲BNISHES FOB BALLOONS, OAS BAGS, ETC. 

1. India rubber in shavings one ounce ; mineral naphtha two 
lbs. ; digest at a gentle heat in a close vessel till dissolved, and 
strain. 2. Digest one pound of Indian rubber, cut small, in six 
pounds of oil of turpentine for '7 days, in a warm place. Put the 
mixture in n. water bath, heat until thoroughly mixed, add one gallon 
of warm b<nlcd drying oil, mix, and strain when c^Id. 3. Linseed 
oil one gallon ; dried white copperas and sugar of lead, each three 
ounces; litharge eight ounces ; boil with constant agitation till it 
strings well, then cool slowly and decant the clear. If too thick, 
thin it with quicker drying linseed oil. 

GOLD VARNISH. 

Digest shellace sixteen parts, gum sandarach, mastic, of each 
three parts, crocus one part, gum gamboge two parts, all bruised, 
with alcohol one hundred forty- four parts. Or, digest seed-lec, 
sandarach, mastic, of each eight parts, gamboge two parts, drag- 
on's blood one part, white turpentine six parts, turmeric four parts, 
bruised, with alcohol one hundred twenty parts. 

WAINSCOT VABNISH FOR HOUSE PAINTING AND JAPANNING. 

Anime eight pounds; clarified linseed oil three gallons; litharge 
one-fourth pound ; acetate of lead one-half pound ; sulphate of cop- 
per one-fourth pound. 

All these materials must be carefully but thoroughly boiled to- 
gether untill the mixture becomes quite stringy, and then five and 
a half gallons of heated turpentine stirred in. It can be easily 
deepened in color by the addition of a little gold-size. 

IRON WORK BLACK. 

Put 48 fts. asphaltum into an iron pot, and boil for 4 hours ; 
during the first 2 hours, introduce 7 fi>s. litharge, 3 fts. dried cop- 
peras, and 10 galls, boiled ; add I-8th lb. run of dark gum, with 2 
galls, hot oil. After pouring the oil and gum, continue the boiling 
2 hours, or until it will roll into hard pills, like Japan. When cool, 
thin it off with 80 galls, turpentine, or until it is of proper con- 
sistence. 

BLACK JAPAN VARNISH. 

Bitumen, 2 ounces; lampblack, 1 ounce; Tra-key umber, ^ 
ounce ; ncetate of lead | ounce ; Venice turpentine, ^ onnce; boil- 
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ed oil, 12 ounces. Melt the turpentine and oil together, carefollj 
Btiring in the rest of the ingredients, previously powdered. Sim« 
met all together for ten minutes. 

Tinware is japanned with Colored Copal Varnish, and then bak- 
ed in an oven until the yamish becomes perfectly dry and hard. 
Varnishes may be colored with any of the pigments used in oil 
painting. 

LEATHXR TARNISH. 

Durable leather yamish is composed of boiled linseed oil, in 
which a drier, such as litharge, has been boiled. It is colored with 
lampblack. This yamish, is used for making enamelled leather. 
Common leather yamish, which is used as a substitute for black- 
ing, is made of thin lac-yamiah colored with ivory black. 

TABNISH FOB SMOOTH MOULOINO PATTERNS. 

Alcohol, 1 gall.; Shell Lac, 1 lb.; Lamp or Ivory Black, sufficient 
to color it. 

FINI BLACK TARNIAH FOR COACHES. 

Melt in an Iron pot, Amber, 82 ozs.; Resin, 6 ozs.; Asphaltum, 
6 ozs.; Drying Linseed Oil, 1 pt.; when partly cooled add Oil of 
Turpentine, warmed 1 pt. 



LACKERS. 



GOLD LACKER. 



Put into a clean four gallon tin, one pound of ground turmeric, 
one and a half ounces of gamboge, three and a half pounds of pow- 
dered gum sandarach, three quarters of a pound of shellac, and two 
gallons of spirits of wine. When shaken, dissolved, and strained, 
add one pint of turpentine varnish, well mixed. 

RED SPIRIT LACKER. 

Made exactly as the gold lacker with these ingredients ; two 
gallons of spirits of wine, one pound of dragon's blood, three 
pounds of Spanish annotto, three and a quarter pounds of gum 
sandarach, and two pints of turpentine. 

PALE BRASS LACKER. 

Two galls, spirits of wine ; 8 oz. Cape aloes ; cut small 1 ft. fine 
pale shellac ; 1 oz. gamboge, cut small ; no turpentine ; — varnish 
made exactly as before. But observe, that those who make lack- 
ers frequently want some paler and some darker ; and sometimes 
inclining more to the particular tint of certain of the component 
ingredients. Therefore, if a 4 oz. phial of a strong solution of 
each ingredient be prepared, a lacker of any tint can be produced 
at any time. 
14 
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LAOKKR FOR TIN. 



Any good lacker laid upon tin giveg it the appearance of copper 
or brasi. It is made bj coloring lac-varnish with turmeric to im- 
part the color of brass to it, and with annotto, to give it the color 
of copper. If a tin plate is dipped into molten brass, the latter 
ro metal will adhere to it in a coat. 

4 LACKXR TARNISH. 

A good lacker is made by coloring lac-varnish with turmeric 
and annotto. Add as much of these two coloring substances to 
the varnish as will give it the proper color ; then squeeze the var- 
nish through a cotton cloth, when it forms lacker. 

DSKP GOLD COLOBKD L1.CKKB. 

Seed-Iac three ounces, turmeric one ounce, dragon's blood one- 
fourth ounce, alcohol one pint ; digest for a week, frequently shak- 
ing, decant and filter. 

Lackers are used upon polished metals and wood to impart the 
appearance of gold. If yellow is required, use turmeric, aloes, 
saffron, or gamboge ; for red,. use annotto, or dragon's blood, to 
color. Turmeric, gamboge, and dragon's blood, generally afford a 
sufficient range of colors. 

LACKEBS rOB PICTURES, METAl», WOOD OR LEATHER. 

1. Seed- lac eight ounces, alcohol one quart ; digest in a clof>e 
yessel in a warm situation for three or four days, then decant and 
strain. 2. Substitute lac bleached by chlorine for seedlac. Both 
are very tough, hard, and durable ; the last almost colorless. 

DIRECTIONS rOB MAKING LACKER. 

Mix the ingredients and let the vessel containing them stand in 
the sun, or in a place slightly warmed thi*ee or four days, shaking 
It frequently till the gum is dissolved, after which let it settle from 
twenty-four to forty-eight hours, when the clear liquor may he 
poured off for use. Pulverized glass is sometimes used in making 
lacker, to carry down the impurities. 

LACKER FOB DIPPED BRASS. 

-^ Alcohol, proof specific gravity not less than 95-i00th8, 2 galls.; 
teed-lac, 1 lb.; gum copal, 1 oz.; English saffron, 1 oz.; annotto, 
I oz. 

LACKER FOR BRONZED BRASS. 

To one pint of the above lacker, add. gamboge, 1 oz.; and after 
mixing it add an equal quantity of the first lacker. 

DEEP GOLD COLORED LACKEB. 

Best alcohol, 40 ozs. ; Spanish annotto, 8 grs. ; turmeric, 2 drs. ; 
sheMac ^ oz. ; red ganders, 12 grs. ; when dissolved add spirits oi 
turpentine, 80 drops. 
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GOLD COLOBXD LACKBR, FOR BR1.88 NOT DIPPED. 

Alcohol 4 galls. ; turmeric, 3 lbs. ; gamboge, 3 ozs. ; gum san- 
darach, 1 lbs. ; shellac, 1^ lb. ; turpentine varnish, 1 pint. 

GOLD COLORED LACKER FOR DIPPED BRASS. 

Alcohol, 36 ozs. ; seed-lac, 6 ozs. ; amber, 2 ozs. ; gum ^tta, 
S ozs. ; red sandal wood, 24 grs. ; dragon's blood, 60 gra. ; Oriental 
tfaffron, 36 grs, ; Pulverized glass, 4 ozs. 

GOOD LACKER FOR BRASS. 

Seed-lac, 6 ozs. ; amber or copal, 2 ozs. ; best alcohol, 4 galls. ; 
pulverized glass, 4 ozs. ; dragon's blood, 40 grs. ; extract of red 
sandal wood obtained by water, 30 grs. 

LACKER FOR DIPPED BBAS8. 

Alcohol 12 galls. ; seed-lac, 9 lbs. ; turmeric, 1 lb. to a gallon of 
the above mixture , Spanish saffron, 4 ozs. 
The saffron is to be added for bronze work. 

GOOD LACKEB. 

Alcohol, 8 ozs.; gamboge, 1 oz.; shell lac, 8 ozs.; annotto, 1 oz.; 
solution of 3 ozs.; of seed lac in 1 pint of alcohol ; when dissolved 
add 4- oz. Venice turpentine, ^oz dragon's blood, will make it dark ; 
keep it in a warm place four or five days. 

PALE LACKEB FOR TIN PLATE. 

Best alcohol, 8 ozs.; turmeric, 4 drs.; hay saffron, 2 acs.; dragon 
blood, scs.; red sanders, 1 scs.; shell lac, 1 oz.; gum sanderach, 2 
drs.; gum mastic, 2 drs.; Canada balsam, f drs.; when dissolved add 
spirits of turpentine, 80 drops. 

BED LACKEB FOR BRASS. 

Alcohol, 8 galls.; dragon's blood, 4 lbs.; Spanish annotto, 12 lbs.; 
gum sanderach, 13 lbs.; turpentine, 1 gall. 

PALE LACKER FOB BBASS. 

Alcohol, 2 galls.; cape aloes cut small, 8 ozs.; pale shellac, 1 
lb.; gamboge, 1 oz. 

REST LACKER FOB BRASS. 

Alcohol, 4 galls.; shell lac, 2 lbs.; amber gum, 1 lb.; copal, 20 
OZS.; seed lac, 3 lbs.; saffron, to color ; pulverized glass, 8 ozs. 

COLOR FOR LACKER. 

Alcohol, 1 qt.; annotto, 4 ozs. 

LACKER FOR PILOSOPHICAL INSTRUMENTS. 

Alcohol, 80 0Z8.; gum gutta, 3 ozs.; gum sandarac, 8 ozs.; gum 
elemi, 8 ozs.; dragon's blood, 4 ozs; seed lac, 4 ozs.; terra mcrita, 
8 ozs.; saffron, 8 grs.; pulverized glass, 12 ozs. 
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MISCELLANEOUS CEMENTS. 



ABMINIAN OB DIAMOND OXMENT. > 

This article, so much esteemed for uniting pieces of broken 
glass, for repairing precious stones, and for cementing them to 
watch cases And other ornaments, is made by soaking isinglass in 
water until it becoms quite soft, and then mixing it with spirit in 
which a little gum mastic and ammoniacum have been dissolved. 

The jewellers of Turkey, who are mostly Armenians, have a 
singular method of ornamenting watch cases, &c., with diamonds 
and other precious stones, by simply glueing or cementing them 
on. The stone is set in silver or gold, and the lower part of tlie 
metal made flat, or to correspond with the part to' which it is to 
be fixed; it is then warmed gently, and has the glue applied, 
which is so very strong that the parts so cemented never separate ; 
this glue, which wiU strongly unite bits of glass, and even polished 
steel, and may be applied to a variety of useful purposes, is thus 
made in Turkey : — Dissolve five or six bits of gum mastic, each 
the size of a large pea, in as much spirits of wine as will suffice to 
render it liquid ; and in another vessel, dissolve as much isinglass, 
previously a little softened in water, (though none of the water 
must be used,) in French brandy or good rum, as will make a two- 
ounce vial of very strong glue, adding two small bits of gum 
albanum, or ammoniacum, which must be rubbed or ground till 
they are dissolved. Then mix the whole with a sufficient heat. 
Keep the glue in a vial closely stopped, and when it is to be used, 
set the vial in boiling water. Some persons have sold a composi- 
tion under the name of Armenian cement, in England ; but this 
composition is badly made ; it is much too thin, and the quantity 
of mastic is much too small. 

The following are good proportions : isinglass, soaked in water 
snd dissolved in spirit, two ounces, (thick) ; dissolve in this ten 
giains of very pale gum ammoniac, (in tears,) by rubbing them to- 
gether ; then add six large tears of gum mastic, dissolved in the 
least possible quantity of rectified spirit. 

Isinglass, dissolved in proof spirit, as above, three ounces ; bot- 
toms of mastic varnish (thick but clear) one and a half ounces ; 
mix well. 

When carefully made this cement resists moisture, and dries col- 
orless. As usually met with, it is not only of very bad quality, but 
sold at exorbitant prices. 

OKMSNT FOB MENDINO BABTHBBN AND GLASS WABE. 

1. Heat the article to be mended, a little above boiling water 
heat, then apply a thin coating of gum shellac, on both surfaces 
of the broke^ vessel, and when cold it will be as strong as it was 
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originallj. 2. Dissolye gum shellac in alcohol, apply the solution, 
and bind the parts firmly together until the cement is perfectly dry. 

CSMKNT rOB STONKWABB. 

Another cement in which an analogous substance, the curd or 
caseum of milk is employed, is made by boiling slices of skim-milk 
cheese into a gluey consistence in a great quantity of water, and 
then incorporating it with quicklime on a slab with a muller, or in 
a marble mortar. When this compound is applied warm to brok- 
en edges of stoneware, it unites them very firmly after it is cold 

IBOM-BUST OBMINT. 

The iron-rust cement is made of from fifty to one hundred parts 
of iron borings, pounded and sifted, mixed with one part of sal- 
ammoniac, and when it is to be applied moistened with as much 
water as will give it a pasty conmstency. Formerly flowers of sul- 
phur were used, and much more sal-ammoniac in making this ce- 
ment, but with decided disadrantage, as the union is effected by 
oxidizment, consequent expansion and solidification of the iron 
powder, and any hetrogeneous matter obstructs the effect. The 
best proportion of sal-ammoniac is, I believe, one per cent of the 
iron borings. Another composition of the same kind is made by 
mixing four parts of fine borings or filings of iron, two parts of 
potter's clay, and one part of pounded potsherds,and making them 
into a paste with salt and water. When this cement is allowed to 
concrete slowly on iron joints, it becomes very hard. 

FOB MAKING ABCHITXCTUBAL 0BNAMENT8 IN BELIXF. 

For making architectural ornaments in relief, a moulding com- 
position is formed of chalk, glue, and paper paste. Even statues 
have been made with it, the paper aiding the cohesion of the mass. 



Mastics of a resinous or bituminous nature, which must be 
softened or fused by heat, are the following: — 

VABLET*S 1CA8TIC. 

Mr. 8. Tarleys^s consists of sixteen parts of whiting sifted and 
thoroughly dried by a red heat, adding when cold a melted mix- 
ture of sixteen parts of black rosin and one of bees'* wax, and stijr- 
ring well during the cooling. 

ELSCTRICAL AND CHEMICAL APPABATUS CEMENT. 

ElectricaJ and chemical apparatus cement consists of 6 lbs. of 
rosin, 1 of bees'-wax, 1 of red ochre, and two table-spoonsful of 
Paris plaster, all melted together. A cheaper one for cementing 
voltaic plates into veooden troughs is made with 6 pounds of rosin, 
1 pound of red ochre ^ of a pound of plaster of Paris, and ^ of a 
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a pound of linseed oil. The ochre and the planter of Paris should 
be calcined beforehand, and added to the other ingredients in their 
melted state. The thinner stratum of cement that is interposed, 
the stronger, generally speaking, is the junction. 

CEMENT FOB IRON TUBES, BOILSBS, ETC. 

Finelj powdered iron sixty-six parts, sal-ammoniac one part, 
water a sufficient quantity to form into paste. 

CEMENT FOB ITORT, MOTHER OF PEARL, ETC. 

Dissolve one part of isinglass and two of white glue in thirty of 
water, strain and evaporate to six parts. Add one-thirtieth part 
of gum mastic, dissolved in half a part of alcohol, and one part of 
white zinc. When required for use, warm and shake up. 

CEMENT FOR HOLES IN CASTINGS. 

The best cement for this purpose is made by mixing one pari of 
sulphur in powder, two parts of sal-ammoniac, and eighty parts of 
clean powdered iron turnings Sufficient water must be added to 
make it into a thick paste, which should be pressed into the holes 
or scams which are to be filled up. The ingredients composing 
this cement should be kept separate, and not mixed until required 
for use. It is to be applied cold, and the casting should not be 
used for two or three days afterwards. 

CKMENT FOR C0PPBBSMITH8 AND BNGINEEBS. 

Boiled linseed oil and red lead mixed together into a putty are 
often used by coppersmiths and engineers, to secure joints. The 
washers of leather or cloth are smeared with this mixture in a pas- 
ty state. 

A CHEAP CEMENT. 

Melted brimstone, either alone, or mixed with rosin and brick 
dust, forms a tolerably good and very cheap cement. 

PLX7MBER*8 CEMENT. 

Plumber's cement consists of black rosin one part, brick dust 
two parts, well incorporated by a melting heat 

CEMENT FOB BOTTLE-CORKS. 

The bitumious or black cement for bottle-corks coiuttsts of pitch 
hardened by the addition of rosm and brick-dust. 

CHINA CEMENT. 

Take the curd of milk, dried and powdered, ten ounces ; quick- 
lime one ounce ; camphor two drachms. Mx, and keep in closely 
stopped bottles. When used, a portion is to be mixed with a little 
water into a paste, to be applied quickly. 
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OmXirT FOB UATHUt. 

A mixture of iDdia-rubber and shell-lac Tarnish makes a very 
adhesive leather cement. A strong solution of common isinglass, 
with a little diluted alcohol added to it, mikes an excellent cement 
for leather. 

MARBLl CKHXHT. 

Take plaster of paris, and soak it in a saturated solution of 
alum, then bake the two in an oven, the same as gypsum is baked 
to make it plaster of paris ; after which thej are ground to pow- 
der. It is then used as wanted, being mixed up with water like 
plaster and applied. It sets into a very hard composition capable 
of taking a very high polish. It may be mixed with various 
coloring minerals to produce a cement of any color capable of 
imitating marble. 

▲ GOOD CKiaNT. 

Shellac dissolved in alcohel, or in a solution of borax, forms a 
pretty good cement. 

CXlflNT FOR VASBLE WOSKXSS AHD OOPPUtSKITBS. 

White of egg alone, or mixed with finely sifted quicklime, will 
answer for uniting objects which are not exposed to moi.^ture. 
The latter combination is very strong, and is much employed for 
joining pieces of spar and marble ornaments. A similar composi- 
tion is used by coppersmiths to secure the edges and rivets of 
boilers ; only bullock's blood is the albuminous matter used instead 
of white of egg. 

TBANSPARXNT CXMXNT FOR GLASS. 

Dissolve one part of India-rubber in 64 of chloroform, then add 
gum mastic in powder 14 to 24 parts, and digest for two days with 
frequent shaking. Apply with a camels-hair brush. 

OXMXNT TO warn IRON POTS AND PANS. 

Take two parts of sulphur, and one part, by weight, of fine black 
lead ; put the sulphur in an old iron pan, holding it over the fire 
until it begins to melt, then add the lead; stir well until ail is 
mixed and melted ; then pour out on an iron plate, or smooth 
stone. When cool, break into small pieces. A suflGlcient quantity 
of this compound being placed upon the crack of the iron pot to 
be mended, can be soldered by a hot iron in the same way a tin- 
smith solders his sheets. K there is a small hole in the pot, drive 
a copper rivet in it and then solder over it with this cement. 

CSMSNT TO BXNDEB CISTERNS AND CASKS WATER TIGHT. 

An excellent cement forresisting moisture is made by incorporat- 
ing thoroughtly eight parts of melted glue, of the consistence ui^ed 
by carpenters, with four parts of linseed oil, boiled, into varnish 
with litharge. This cement hardens is about forty-eight hours, 
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aad renders the Joints of wooden cisterns and casks air and water 
tight A compound of glue with one-fourth its weight of Venice 
inrpentine, made as above, serves to cement glass, metal and wood, 
to one another. Fresh-made cheese curd and old skim-millc cheese, 
boiled in water to a slimy consistence, dissolved in a solution of 
bicarbonate of potash are said to form a good cement for glass and 
porcelain. The gluten of wheat, well prepared, is also a good 
cement White of eggs, with flour and water well-mixed, and 
emeared over linen cloth, forms a ready lute for steam joints in 
small apparatus. 

CEMSNT FOB BEPAIBING FBACTUBBD BODIES ' OF ALL KINDA. 

White lead ground upon a slab with linseed oil varnish, and kept 
out of contact of air, affords a cement capable of repairing 
fractured bodies of all kinds. It requires a few weeks to harden. 
When stone or iron are to be cemented together, a compound of 
equal parts of sulphur with pitch answers very welL 

CEMENT FOB CBACK8 IN WOOD. 

Make a paste of slacked lime one part, rye-meal two parts, with 
a BufiScient quantity of linseed oil. Or, dissolve one part of glue 
in sixteen parts of water, and when almost cool stir in sawdust 
and prepared chalk a sufficient quantity. Or, oil-varnish thickened 
with a mixture of equal parts of white-lead, red-lead, litharge, and 
chalk. 

CEMENT FOB JOINING METALS AND WOOD. 

Melt rosin and stir in calcined plaster until reduced to a paste, 
to which add boiled oil a sufficient quantity, to bring it to the con- 
Bistence of honey; apply warm. Or, melt rosin 180 parts, and stir 
in burnt umber 30, calcined plaster 15, and boiled oil 8 parts. 

OAS FITTEBS* CEMENT. 

Mix together, resin four and one-half parts, wax one part, and 
Venetian red three parts. 

IMPERVIOUS CEMEMT FOB APf ABATUS, CORKS, ETC. 

Zinc-white rubbed up with copal varnish to fill up the inden- 
tures ; when dry, to be covered with the same mass, somewhat 
thinner, and lastly with copal varnish alone. 

CEMENT FOR FASTENING BRASS TO GLASS VESSELS. 

Melt rosin 150 parts, wax 80, and add burnt ochre SO, and cal- 
cined plaster 2 parts. Apply- warm. 

CEMENT FOB FASTENING BLADES, FILES, ETC. 

Shellac two parts, prepared chalk one, powdered and mixed. 
The opening for the blade is filled witn this powder, the lower end 
of the iron heated and pressed in. 

HTDRAULIC CEMENT PAINT. 

If hydraulic cement be mixed with oil, it forms a first-rate anti- 
combustible and excellent water-proof paint for roofs of buildings, 
outhouses, walls, &c. 
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MISCELLANEOXIS RECEIPTS. 

PUHT TOB OOATINO WIBM WOBK. 

Boil good Unseed oil with ts much litharge as will make it of th« 
consisteiicy to be laid on with the brash ; add lampblack at the 
rate of one part to every ten, by weight of the litharge ; boil three 
hours over a gentle fire. The first coat shonld be tlwner than the 
following coats. 

B^SOB PAsra. 

1. Levigated oxide of tin (prepared potty powder) 1 os. ; pow- 
dered oxalic acid 1-4 oz. ; powdered gum 20 grs. ; make it into a 
stiff paste with water, and evenly and thinly spread it over the 
strop. With very little friction, this paste gives a fine edge to the 
razor, and its efficiency is still further increased by moistening it. 

2. Emery reduced to an impalpable powder 2 parts ; spermaceti 
ointment 1 part ; mix together, and rab it over the strop. 

8. Jewellers' rouge,^ blacklead, and suet, equal parts ; mix. 

CUTTIHO GLASS. 

To cut bottles, shades, or other glass vessels neatly, heat a rod 
of iron to redness, and having filled your vessal the exact height 
you wish it to be cut, with oil of any kind, you proceed very grad- 
ually to dip the red hot iron into the oil, which, heating all along 
the surface, suddenly the glass chips and cracks right round, when 
you can Uft off the upper portion clean by the surface of the oiL 

PBXPABBD LIQUID GLUB. 

Take of best white glue 16 ounces; white lead, dry, 4 ounces; 
rain water 2 (unts ; alcohol 4 ounces. With constant stirring dis- 
solve the glue and lead in the water by means of a water-bath. 
Add the alcohol, and continue the heat for a few minutes. Lastly 
\ pour into bottles while it is hot. 

) LIQUID OLU18. 

Dissolve 88 parts of best ( Buffalo ) glue on the steam bath in a 
porcelain vessel, in 86 parts of water. Then add gradually stirring 
constantly, 8 parts of aqua fortis, or as much as is suffcient to pre- 
vent the glue from hardening when cool. Or dissolve one part of 
powdered alum in 120 of water, add 120 parts of glue, 10 of acetic 
acid and 40 of alcdhol, and digest 

MARIIVI GLUX. 

Dissolve 4 parts of India rubber in 84 parts of coal tar naphflia 
— aiding the solution with heat and agitation, add to it 64 parts of 
powdered shellac, which must be heated in the mixture, till the 
whole is dissolved. While the mixture is hot it is poured upon 
metal plates in sheets like leather. When required for use, it is 



\ 
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heated in a pot, till soft, and then applied with a brnsh to the sur- 
faces to be joined. Two pieces of wood Joined with this glue can 
scarcely be sundered. 

DKXTRINX, OB BRITISH GUM. 

Dry potato-starch heated from 800^ to 600^ until it becomps 
brown, soluble in cold water, and ceases to turn blue with iodine. 
Used by calico printers and others, instead of gum arable. 

▲ UQUm GLUE THAT KXBPS rOB TXABS. 

Dissolve 2 pounds good glue in 2 1-9 pints hot water ; add grad- 
ually, 7 oz. nitric acid, and mix welL 

8BALING-WAX rOB FBUIT-OANS. 

Beeswax, ^ oz. ; English yennillion, 1^ ozs. ; gum shellac, 2f ozs. ; 
rosin, 8 ozs. Take some cheap iron vessel that you can always keep 
for the purpose, and put in the rosin and melt it, and stir in the 
Vermillion. Then add the shellac, slowly, and stir that in, and 
afterward the beeswax. When wanted for use at any after time, 
set it upon a slow fire and melt it so you can dip bottle-nozzle s, 
in. For any purpose, such as an application to trees, where you 
want it tougher than the above preparation will make it, add a 
little more beeswax, and leave out the vermillion. 

If the vermillion is left out in the above, the wax will be all the 
better for it, as it is merely used for coloring purposes. 

rUBIBLE METAL. 

1. Bismuth 8 parts; lead 6 parts; tin 8 parts; melt together 
Melts below 212 degrees Fahr. 2. Bismuth 2 parts; lead 6 parts; 
tin 8 parts. Melts in boiling water. 8. Lead 8 parts ; tin 2 parts ; 
bismuth 5 parts ; mix. Melts at 197 deg. Fahr. 

Remarks, The above are used to make toy-spoons, to surprise 
children by their melting in hot liquors ; and to form pencils for 
writing on asses* skin, or paper prepared by rubbing burnt harts- 
horn into it. 

METALLIC OEMKNT. 

M. Greshiem states that an alloy of copper and mercury, pre- 
pared as follows, is capable of attaching itself firmly to the surfaces 
of metal, glass, and porcelain. From twenty to thirty parts of 
finely divided copper, obtained by the reduction of oxide of copper 
with hydrogen, or by precipitation from solution of its sulphate 
with zinc, are made into a paste with oil of vitrei and seventy parts 
of mercury added, the whole being well triturated. When the 
amalgamation is complete, the acid is removed by washing with 
boiling water, and the compound allowed to cool. In ten or twelve 
hours, it becomes sufficiently hard to receive a brilliant polish, and 
to scratch the surface of tin or gold. By heat it assumes the con- 
sistence of wax ; and, as it does not contract on cooling, M. Gresh- 
iem recommends its use by dentists for stopping teeth. 
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▲BTinOIAL oota 

This 18 a new metallic alloy whieh is now rerj extensively used 
in France as a substitute for gold. Pure copper 100 parts, zinc, ot 
preferably tin 17 parts, magnesia 6 parts, sal ammoniac 3-6 parts, 
quick lime 1-8 parts, tartar of commerce 9 parts, are mixed as fol< 
lows : The copper is first melted, then the magnesia, sal ammoniac, 
lime, and tartar, are then added, separately and by degrees, in the 
form of powder ; the whole is now briskly stirred for about half an 
hour, 80 as to mix thoroughly ; and then the zinc is added in small 
grains by throwing it on the surface and stirring till it is entirely 
fused ; the crucible is then coyered and the fusion maintained for 
about 35 minutes. The surfiewse is then skimmed and the alloy is 
ready for casting. 

It has a fine grain, is malleable and takes a splendid polish. It 
does not corrode readily, and for many purposes is an excellent 
substitute for gold. When tarnished, its brilliancy can be restor- 
ed by a little acidulated water. K tin be employed instead of zino 
the alloy will be more brilliant. It is very much nsed in France, 
and must ultimately attain equal popularity here. 

OB-XOLV. 

The or-moln of the brass founder, popularly known as an imita- 
tion of red gold, is extensively used by the French workmen in 
metals. It is generally found in combination with grate and stoye 
work. It is composed of a greater portion of copper and less zino 
than ordinary brass, is cleaned readUy by means of acid, and is bur- 
nished with facility. To give this material the rich appearance, it 
is not unfrequently brightened up after *' dipping** (that is cleaning 
in acid) by means of a scratch brush (a brush made of fine brass 
wire), the action of which helps to produce a very brilliant gold-like 
surface. It is protected from tarnish by the application of lacker. 

BLAHOHED OOPPIB. 

Fuse 8 ounoes of copper and \ ounce of neutral arsenical salt with 
a flux made of calcined borax, charcoal dust and powdered glass. 

BBOWNIRG GUN BABBKLS. 

The tincture of iodine diluted with one-half its bulk of water, is 
a superior liquid for browning gun barrels. 

BILTBBINO POWDIB rOB OOATUfO OOPFIB. 

Nitrate of silyer 80 gndns, common salt SO grains, cream of tar- 
tar 8^ drachms ; mix, moisten with water, and apply. 

ALLOT rOB JOUBNAL B0ZX8. 

The best alloy for journal boxes is composed of copper, 24 lbs. ; 
tin, 24 lbs. ; and antimony, 8 lb. Melt the copper first, then add 
the tin, and lastly the antimony. Itshould be first run into ingots, 
then melted and cast in the form required for the boxes. 
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ALLOT FOR BILLS OF CLOCKS. 



The bells of the pendulesy or ornamental clocks, made in Paris, 
are composed of copper 72.00, tin 26.56, iron 1.44, in 100 parts. 



AH ALLOT FOB TOOLS. 



An alio J of 1000 parts of copper and 14 of tin is said to fiimiBh 
tools, which hardened and sharpened in the manner of the ancients, 
afford an edge nearly equal to that of steeL 



ALLOT FOB CTXBALS AHD GOKCM. 



An alio J for cymbals and gongs is made of 100 parts of copper 
with about 26 of tin. To give this compound the sonorous proper- 
ty in the highest degree, the piece should be ignited after it is cast, 
and then plunged immediately into cold water 

80LDIB FOR BTXRL XODTTS. 

Silver 19 pennyweights, copper 1 pennyweight, brass 2 penny- 
weights. Melt under a coat of charcoal dust. 

SOFT GOLD 90LDKR, 

Is composed of four parts gold, <me of silver, and one of c<^per. 
It can be made softer by adding brass, but the solder become* 
more liable to oxidize. 

FILXS. 

Allow dull files to lay in diluted sulphuric acid until they are 
bit deep enough. 

TO PBEYXNT BUSTING. 

Boiled linseed oil will keep polished tools from rusting if it is 
allowed to dry on them. Cfommon sperm oil will prevent tiiem 
from rusting for a short period. A coat of copal varnish is fre- 
quently applied to polished tools exposed to the weather. 

TO 6ALVABIZI. 

• 

Take a solution of nitro-muriate of gold (gold dissolved in a mix- 
ture of aquafortis and muriatic acid) and i^d to a gill of it a pint 
of ether or alcohol, then immerse your copper chain in it for about 
16 minutes, when it will be coated with a film of gald. This cop- 
per must be perfectly clean and free trom oxyd, greiue, or dirt, or 
it will not take on the gold. 
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YELLOW BSASS, FOR TURNING. — {Common article.) 

Copper, 20 lbs. ; zinc, 10 Ibfl. ; lead from 1 to 5 0X8. Put in 
the lead last before pouring off. 

RID BRASS, FOB TTJRNINO. 

Copper, 24 lbs. ; zinc, 5 lbs. ; lead, 8 ozs. Put in the lead last 
before pouring off. 

RED BRASS, FREE, FOR TURNING. 

Copper, 160 lbs. ; zinc, 60 lbs. ; lead, 10 lbs. ; antimony, 44 ozs. 

ANOTHER BRASS, FOR TURNING. 

Copper, 82 lbs. ; zinc, 10 lbs. ; lead, 1 lb. 

BEST RED BRASS, FOR FINE 0ASTI9Q8. 

Copper, 24 lbs. ; zinc, 6 lbs. ; bismuth, 1 oz. Pat in the bia- 
nnth last before pouring off. 

BRONZE METAL. 

Copper, 7 lbs. ; zinc, 8 lbs. ; tin, 2 lbs. 

BRONZE METAL. 

Copper, 1 lb. ; zinc, 12 lbs. ; tin, 8 lbs. 

BELL METAL, FOR LARGE BELLS. 

Copper, 100 lbs. ; tin from 20 to f 6 lbs. 

BELL METAL, FOB SMALL BELLS. 

Copper, 8 lbs. ; tin, 1 lb. 

OOCK METAL. 

Copper, 20 lbs. ; lead, 8 lbs. ; litharge, 1 oz. ; antimony, 8 ois. 



BRITANNIA. 

HARDENING FOR BRITANNIA. 

To h% mixed separately from the other ingredients. Copper, 2 
lbs. ; tin, 1 lb. 

GOOD BRITANZOA METAL. 

Tin, 160 lbs. ; copper, 8 lbs. ; antimony, 10 lbs. 

BRITANNIA METAL, 2d QUALITT. 

Tin, 140 lbs. ; copper, 8 lbs. ; antimony, 9 lbs. 

BRITANNIA METAL, FOR CA8TIN0 

Tin, 210 Ib^ ; copper, 4 lbs. ; antimony, 12 lbs. 
15 
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BBirAVNIA MKTAL, rOB SPINNnrCI. 

^n, 100 lbs. ; Britannia hardening, 4 lbs. ; antimony, 4 Ibft 

BBITANNIA METAL, FOR BSaiSTIBS. 

Tin, 100 lbs. ; hardening, 8 lbs. ; antimony, 8 Iba. 

BEST BRITANNIA FOR SPOUTS. 

Tin, 140 lbs. ; copper, 8 lbs. ; antimony, 6 lbs. 

BEST BRITANNIA FOB SPOONS. 

Tin, 100 lbs. ; hardening, 6 lbs. ; antimony, 10 lbs. 

BEST BRITANNIA, FOB HANDLES. 

Tin, 140* lbs. ; copper, 2 lbs. ; antimony, 5 lbs. 

BEST BRITANNIA, FOR LAMPS, FILLERS, AND SPOUTS. 

Tin, 800 lbs. ; copper, 4 lbs. ; antimony, 16 lbs. 

CASTING. 

Tin, 100 lbs. ; hardening, 6 lbs. ; antimony, 5 lbs. 

LINING METAL, FOR BOXES OF RAILWAT CARS. 

Mix tin, 24 lbs. ; copper, 4 lbs. ; antimony, 8 lbs. (for a hartfe* 
ing); then add tin, 72 lbs. 

FINE SILYXR COLORED METAL. 

Tin, 100 lbs. ; antimony, 8 lbs. ; copper, 4 lbs. ; bismuth, 1 lb. 

GERMAN SILTER, FIRST QUALITT FOR OASTING. 

Copper, 60 lbs. ; zinc, 26 lbs. ; nickel, 26 lbs. 

GERMAN SILTER, SECOND QUALITT FOR CASTING. 

Copper, 60 lbs. ; zinc, 20 lbs. ; nickel, (best pulverized,) 10 lbs. 

GERMAN SILTER, FOR ROLLING. ^. 

Copper, 60 lbs. ; zinc, 20 lbs. ; nickel, 26 lbs. 

GERMAN SILTER, FOR BELLS AND OTHER CASTINGS. 

Copper, 60 lbs. ; zinc, 20 lbs. ; nickel, 20 lbs. ; lead, 8 lbs. ; 
iron, (that of tin plate being best,) 2 lbs. 

IMITATION OF SUTBR. 

Tin, 8 OSS. ; copper, 4 lbs. 

PINOHBECK. 

Copper, 6 lbs. ; zinc, 1 lb. 

TOMBAa 

Copper, 16 lbs. ; tin, 1 lb. ; zinc, 1 Jb, 

RED TOMBAC. 

Copper, 10 lbs. ; zinc, 1 lb. 
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BRITANNIA mSTAL. 

Brassi, 4 ; tin, 4 parts ; when fuRed, add bismuth, 4 ; and anti< 
mony, 4 parts. This composition is added at discretion to melted 
tin. 

HARD WHITE MBTAL. 

Sheet brass, 82 ozs. ; lead, 2 ozs. ; tin, 2 ozs. ; zinc, 1 os. 

METAL FOR TAKING IMPRESSIONS. 

Lead, 3 lbs. ; tin, 2 tbs. ; bismuth 6 lbs. 

SPANISH TUTAKIA. 

Iron or steel, 8 ozs. ; antimony, 16 ozs. ; nitre, 8 oss. Melt 
and harden 8 ozs. tin with 1 oz. of the aboTC compound. 

ANOTHER TDTANIA. 

Antimony, 4 ozs. ; arsenic, I oz. ; tin, 2 lbs. 

FUSIBLE ALLOT, WHICH MELTS IN BOIUNO WATER. 

Bismuth, 8 ozs. ; tin, 8 ozs. ; lead, 6 ozs. 

FUSIBLE ALLOT, FOR BIYERINO GLASS. 

Tin, 6 OZS. ; lead, 10 ozs. ; bismuth, 21 ozs. ; mercury, a small 
quantity. 



SOLDERS. 

BOLDER FOR GOLD. 

Gold, 6 pwts. ; siWer, 1 pwt ; copper, 2 pwts. 

SOLDER FOR SILVER, FOR THE USE OF JEWELLER'S. 

Fine silver, 19 pwts. ; copper, I pwt. ; sheet brass, 10 pwts. 

WHITS SOLDER, FOR SILVER. 

Silver, 1 oz.; tin, 1 oz. 

WHITE SOLDER, FOR RAISED BRITANNIA WARE. 

Tin, 100 lbs., copper, 8 ozs. ; to make it free, add lead, 8 ozs. 

BEST SOFT SOLDER, FOR OAST BRITANNIA WARE. 

Tin, 8 lbs. ; lead, 6 lbs. 

YELLOW SOLDER, FOR BRASS, OR COPPER. 

Copper, 1 lb.; zinc, 1 lb. 

YELLOW SOLDER, FOR BRASS OR COPPER. 

(Stronger than the last.) Copper, 82 lbs. ; zinc, 29 lbs.; tin 1 lb. 

SOLDER, FOR COPPER. 

Copper, 10 lbs. ; zinc, 9 lbs. 
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BLACK SOLDIR. 

Oopper, 2 lbs. ; linc, 8 lbs. ; tin, 2 ozs. 

BLACK 80LDIB. 

Sheet brass, 20 lbs. ; tio, 6 lbs. ; zinc, 1 lb. 

8ILTEB 80LDXB, FOB PLATID lORlL. 

Fine silver, 1 oz. ; brass, 10 pwts. 

PLUMBBB*S 80LDIB. 

Lead, 2; tin, 1 part 

tinman's soldkx. 
Lead, 1 ; tin, 1 part. 

pewtebbb's soldkx. 
Tin, 2 ; lead, 1 part 

HABD SODDIB 

Copper, 2 ; anc, 1 part 



tellow dipping mxtal. 
Copper, 82 lbs. ; zinc, 2 lbs. ; soft solder, 2( oul 

QUICK BBIGHT DIPPING ACID, FOB BBASS WHICH HAS BXBJT OBMOLOUD. 

Sulphuric acid 1 gall. ; nitric acid, 1 galL 

' DIPPING ACID. . 

Sulphuric acid, 12 lbs. ; nitric acid, 1 pint; nitre, 4 lbs. ; soot, 
2 handfuls ; brimstone, 2 ozs. Pulyerize the brimstone and soak 
it in water an hour. Add the nitric acid last 

GOOD DIPPING ACID, FOB OAST BBASS. 

Sulphuric acid, 1 qt, nitre, 1 qt; water, 1 qt A little muriatic 
acid maj be added or omitted. 

DIPPING ACID. 

Sulphuric acid, 4 galls. ; nitric acid, 2 galls. ; saturated solution 
of suiphate of iron (copperas), 1 pint ; solution of suphate of cop- 
per, 1 qt 

0BM0LT7 DiPpOra ACID, FOB SHEET BBASS. 

Sulphuric acid, 2 galls. ; nitric acid, 1 pt ; muriatic acid 1 pt. ; 
water, 1 pt ; nitre, 12 lbs. Put in the jnuriatic acid last, a little 
at a time and stir the mixture with a stick. 

OBMOLV DIPPING ACU), FOB SHEET OB CAST BBASS. 

Sulphuric acid, 1 gall. ; sal ammoniac, 1 oz. ; sulphur, (in flour,) 
1 oz. ; blue vitriol, 1 oz. ; saturated solution of zinc in nitric acid, 
mixed with an equal quantity of sulphuric acid, 1 gall. 

TO PBEPABE BRASS WORK FOR ORMOLU DIPPING. 

If the work is oily, boil it in lye ; nnd if it is finished work, filed 
or turned, dip it in old acid, ai.d it is ihcn ready to be ormeloed; 
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but if it is unfinished, and free from oil, pickle it in strong sul- 
phuric acid, dip in pure nitric acid, and then in the old acid, after 
which it will be ready for ormeloing. 

TO REPAIB OLD NITRIC ACID OBMOLU DIPS. 

If the work after dipping appears coarse and spotted, add yitriol 
till it answers the purpose. If the work after dipping appears too 
smooth, add muriatic acid and nitre till it giyes the right appear- 
ance. 

The other ormolu dips should be repaired according to the re- 
ceipts, putting in the proper ingredients to strengthen them Thej 
should not be allowed to settle, but should be stirred often while 
using. 

TINiaAB • BBONZE FOB BRASS. 

Vinegar, 10 galls. ; blue vitriol, 8 lbs. ; muriatic acid, 3 lbs. ; 
corrosi?e sublimate, 4 grs. ; sal ammonia, 2 lbs. ; alum, 8 ozs. 

BBOWN BBONZE DIP. 

Iron scales, 1 lb. ; arsenic, 1 oz. muriatic acid, 1 lb. ; zinc, (solid,) 
1 oz. Let the zinc be kept in only while it is in use. 

OBEEN BBONZE DIP. 

Wine vinegar, 2 qts. ; verditer green, 2 ozs. ; sal ammoniac, 1 
OZ. ; salt, 2 ozs. ; alum, ^ oz. ; French berries, 8 ozs. ; boil the 
ingredients together. 

AQUAFORTIS BRONZE DIP. 

Nitric acid, 8 ozs. ; muriatic acid, 1 qt. ; sal ammoniac, 2 oz<«. ; 
alum, 1 oz. ; salt, 2 ozs. ; water, 2 galls. Add the salt after boil- 
ing the other ingredients, and use it hot. 

OLIVE BRONZE DIP, FOB BBASS. 

Nitric acid, 3 ozs ; muriatic acid, 2 ozs ; add titanium or palla- 
dium ; when the metal is dissolved add 2 galls, pure soft water to 
each pint of the solution. 

BROWN BRONZE PAINT FOB COPPER VESSELS. 

Tincture of steel, 4 ozs. ; spirits of nitre, 4 ozs. ; essence of den* 
di, 4 ozs. ; blue vitriol, 1 oz. ; water } pint. Mix in a bottle. Ap* 
ply it with a fine brush, the vessel being full of boiling water var- 
nish after the application of the bronze. 

BRONZE FOB ALL KINDS OF METAL. 

Muriate of ammonia ( sal amoniac), 4 drs. : oxalic acid, 1 dr. ; 
vinegar, 1 pint. Dissolve the oxalic acid first Let the work be 
clean. Put on the bronze with a brush, repeating the operation 
as many times as may be necessary. 

BRONZE PAINT FOR IBON OR BRASS. 

Chrome green, 2 lbs. ; ivory black, 1 oz. ; chrome yellow, 1 oz. r 
good japan, 1 gill ; grind all together and mix with linseed oil. 
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TO BBONZl GUN BARBELS. 

Dilute nitric ftcld with water and rub the gnn ^barrels with it ; 
la J them by for a few days, then rub them wi^ oil and polish them 
with bees-wax. 

SILTSBINa BT HXAT. 

Dissolye 1 oz. of silver in nitric acid ; add a small quantity of 
salt ; then wash it and add sal ammoniac, or 6 ozs. of salt and white 
yitriol ; also ^ oz. of corrosive sublimate, rub them together till 
they form a paste, rub the piece which id to be silvered with the 
paste, heat it till the silver runs, after which dip it in a weak vitriol 
pickle to clean it. 

MIXTURE FOR SILVERING. 

Dissolve 2 ozs. of silver with 8 grains of corrooive sublimate ; 
add tartaric acid, 4 lbs. ; salt, 8 qta. • 

8SPARAT1 SILVER FROM COPPER. 

Ifix sulphuric acid 1 part ; nitric acid, 1 part ; water, 1 part boil 
the metal in the mixture till it is dissolved, and throw in a 11'. tie 
salt to cause the silver to subside. 

SOLVENT FOR GOLD. 

Mix equal quantities of nitric and muriatic acids. 

CHINESE WHITE COPPER. 

Copper, 40.4 ; nickel, 31.6 ; zinc, 25.4; iron, 2.6 parts. 

MANHEIM GOLD. 

Copper, 8 ; zinc, 1 part and a small quantity of tin. 

ALLOT OF THF STANDARD MEASURES USED BT THE BRITISH GOTXSMXnT 

Copper 576 ; tin, 69 ; and brass, 48 parts. 

BATH METAL. 

Brass, 82 ; and zinc, 9 parts. 

SPECULUM METAL. 

Copper, 6 ; tin, 2 ; and arsenic, 1 part or, copper, 7 ; zinc, 8 ; 
and tin, 4 parts. 

BLANCHED COPPER. 

Copper, 3 ; and arsenic, \ part. 

COMMON PEWTER. 

Tin, 4; Lead, 1 part 

BEST PEWTER. 

Tin, 100 ; antimony, 17 parts. 

A METAL THAT EXPANDS IN OOOLIHG. 

Lead, 9 ; antimony, 2 ; bismuth, 1 part. This metal is very um* 
ful in filing small defects in iron castings, &c. 

QUEEN^S METAL. 

Tin, 9 ; antimony, 1 ; bismuth, 1 ; lead, 1 part. 

MOCK PLATINUM. 

Brass, 8 ; zinc, 5 parts. 
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MOCK OOU). 

Fase together copper, 16; platinum, 7 ; zinc, 1 part Wfa^ 
steel is alloyed with 1-600 part of platinuip, or with 1-600 part of 
alver, it is rendered much harder, more malleable, and better 
adapted for every kind of cutting instrument. 

NoTS. — In making alloys, care must be taken to have the more 
infusible metals melted first, and afterwards add the others. i 

COMPOSITION USED IN WELDINO CAIT STEEL. 

Borax, 10; sal ammoniac, 1 part; grind or pound them roughly 
together ; then fuse them in a metal pot over a clear fire, taking 
care to continue the heat until all spume has disappeared from the 
surface. When the liquid appears clear, the composition is ready 
to be poured out to cool and concrete ; afterwards being ground to 
a fine powder, it is ready for use. To use this composition, the 
steel to be welded is raised to a heat which may be expressed by 
'* bright yellow ;" it is then dipped among the welding powder, ane. 
again placed in the fire until it attains the same degree of heat as 
before, it is then ready to be placed under the hammer. 

CAST IRON CEMENT. 

Clean borings, or turnings, of cast iron, 16 ; sal ammoniac, 2 ; 
flour of sulphur, 1 part ; mix them well together in a mortar and 
keep them dry. When required for use, take of the mixture 1 ; 
clean borings, 20 parts ; mix thoroughly, and add a sufficient 
quantity of water. A little grindstone dust added improves the 
cement. 

FLUID FOR TINNING IRON, COPPER, BRASS AND ZINC. 

To 1 quart of muriatic acid add small pieces of zinc, until bub- 
bles cease to rise ; add 2 ounces ground sal ammoniac. For tin 
add a parts water. 
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STRENGTH OF MATERIALS. 

[From Grier'8 Mechanic's Calculator^ d:c.'\ 

Bar or Iron. — The average breaking weight of a Bar of 
Wrought Iron, 1 inch square, is 25 tons ; its elasticity is destroy- 
ed, however, by about two-fifths of that weight, or 10 tons. It is 
•extended within the limits of its elasticity, .000096, or one-ten- 
thousandth part of an inch for every ton of strain per square inch 
of sectional area. Hence, the greatest constant load should never 
exceed one-fifth of its breaking weight or h tons for every square 
inch of sectional area. 

The lateral strength of wrought iron, as compared with cast 
iron is as 14 to 9. Mr. Barlow finds that wrought iron bars, 3 
inches deep, 11-2 inches thick, and 88 inches between the sup- 
ports, will carry 4 1-2 tons. 

Bridges. — The greatest extraneous load on a square foot is about 
120 pounds. 

Floors.— The least load on a square foot is about 160 pounds. 

Koops. — Covered with slate, on a square foot, 51 1-2 pounds. 

BEAMii. — When a beam is supported in the middle and loaded at 
each end, it will bear the same weight as when supported at both 
ends and loaded in the middle ; thai is, each end will bear half the 
weight. ^ 

Caxt T^an Seams should not be loaded to more than one>fifth of 
their ultimate strength. 

The strength of similar beams varies inversely as their lengtha ; 
that IS, if . beam 10 feet long will support 1000 pounds, a similar 
beam 20 feet long would support only 500 pounds. 

A beam supported ar one "nd will sustain only one-fourth part 
the weight which it would if nupported a both ends. 

When a beam iti fixed a^ both ends, and loaded m the middle, it 
will bear one-half more than it will when loose at both ends. 
When the beam is loaded uniformly throughout it will bear double^ 
When the beam is fixed at both ends, and loaded uniformly, it 
will bear triple the weight. 

In any beam standing obliquely, or in a sloping direction, its 
Btrengh or stram willt}eequal to that of a beam of the same breadth, 
thickness, and material, but only of the length of the horizontal 
distance between the points of support 

In the construction of beams^ it is necessary that their form 
should be such that they will be equally strong throughout. If a 
beam be fixed ut one end, und loaded at the other, and the breadth 
uniform throughout its length, then, that the beam may be equally 
strong throiigliout, its form must be that of a parabola. This form 
is g>'neraily used in the beams of steam engines. 

When a beam is regularly diminished towards the points that are 
least strained, so that all the sections are similar figures, whether 



6TBEKGTH OF MATERIALS— -GBI£B AND OTBSBS. 17& 

it be supported at each end and loaded in the middle, or supported 
in the middle and loaded at each end, the outline should be a cubic 
parabola. 

When a beam is supported at both ends, and is of the .same 
breadth throughout, then, if the load, be uniformly distributed 
throughout the lengUi of the1t>eam, the line bounding the compress- 
ed side should be a semi-ellipse. 

The same form should be made use of for the rails of a wagon waj, 
where they have to resist the pressure of a load rolling orer them. 

Similar jE>{afe« of the same thickness, either supported at the ends 
or all round, will carry the the same weight either uniformly 
distributed or laid on sinilar poiuts, whatever be their extent. 

The lateral strength of any beaniy or bar of toood^ ston^ metals &c., 
is in proportion to its breadth multiplied by deptbf . In square 
beams the lateral strengths are in proportion to the cubes of the 
sides, and in general of like-sided beams as the cubes of the similar 
Bides of the section. 

The lateral strength of any beam or bar^ one end being fixed in %ht 
wall and the other projecting, is inversely as the distance of the 
weight from the section acted upon ; and the strain upon any sec- 
tion is directly as the distance of the weight from that section. 

The absolute strength of ropet or bara^ pulled lengthwise, is in 
proportion to the squares of their diameters. All cylindrical or 
prismatic rods are equally strong in every part, if they are equally 
thick, but if not they will break where the thickness is least. 

The strength of a itU>e, or hjoUow cylinder y is to the strength of a 
solid one as the difference between the fourth powers of the ex- 
terior and interior diameters of the tube, divided by the ex|erior 
diameter, is to the cube of the diameter of a solid cylinder, — the 
quantity of matter in each being the same. Hence, from this it 
will be found, that a hollow cylinder is one-half stronger than a 
solid one having the same weight of material. 

The strength of a column to resist being crushed is directly as 
the square of the diameter, provided it is not so long as to have a 
chance of bending. This is true in metals or stone, but in timber 
the proportion is rather greater than the square. 

MODELS PBOPOBTIONED TO MACHINES. 

The relation of models to machines, as to strength, deserves the 
particular attention of the mechanic. A model may be perfectly 
proportioned in all its parts as a model, yet the machine, if con- 
structed in the same proportion, will not be sufficiently strong^ in 
every part ; hence, particular attention should be paid to the kind 
of strain the different parts are exposed to; and from the state- 
ments which follow, the proper dimensions of the structure may be 
determined. 

If the strain to draw asunder in the model be 1, and if the struc- 
ture is 8 times lager than the model, then the stress in the struc- 
ture will be 8f equal 512. If the structure is 6 times as large afl 
the model, then the stress on the structure will be 6f equal 216, 
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And 80 on ; therefore, the structure will be much less firm than the 
model ; and this the more, as the structure is cube times greater 
than the model. If we wish to determine the greatest aze we can 
mak& a machine of which we have a model, we have. 

The greatest weight which the beam of the model can bear, di- 
vided by the weight which it actually sustains equal a quotcnt 
which,' when multiplied by the size of the beam in the model, will 
give the greatest possible size of the same' beam in the structure. 

Ex. — Jf a beam in the model be 1 inches long, and bear a weight 
of 4 lbs. but is capable of bearing a weight of 26 lbs. ; what is the 
greatest length which we can make the corresponding beam in the 
structure ? Here 

26 -T- 4 sssf 6-6, therefore, 6-6 y V = 46-6 inches. 

The strength to resist, crushing increases from a model to a struc- 
ture in proportion to their size, but, as above, the strain increases 
as the cubes ; wherefore, in this case, also, the model will be stron- 
ger than the machine, and the greatest size of the structure will 
be found by employing the square root of the quotient in the last 
rule, instead of the quotient itself; thus. 

If the greatest weight which the column in a model can bear is 
8 cwt., and if it actually bears 28 lbs., then, if the column be 18 
inches high, we have 

</ ( ^) := 8-664 ; wherefore 8-464 X 18 «» 62-852 

inches, the length of the column in the structure. 



[From AdcoeJ^B Mtgineer."] 

List of metals, arranged according to their strength. — Steel, 
wrought-iron, cast-iron, platinum, silver, copper, brass, gold, tin, 
bismuth, zinc, antimony, lead. 

According to Tredgold^s and Duleau^s experiments, a pieceof the 
best bnr-iron 1 square inch across the end would bear a weight of 
about 77.373 lbs., while a similar piece of cast-iron would be torn 
asunder by a weight of from 16,243 to 19,464 Jbs. Thin iron wires, 
arranged parallel to each other, and presenting a surface at their 
extremity of 1 square inch, will carry a mean weight of 126,840 lbs. 

List of woods, arranged according to their strength. — Oak, alder, 
lime, box, pine ( sylv.)^ ash, elm, yellow pine, fir. 

A piece of well-dried pine wood, presenting a section of 1 square 
inch, is able, according Eytelwein, to support a weight of from 
16,646 lbs. to 20,408 lbs., whilst a nmilar piece of oak will carry 
as much as 26,860 lbs. 

Hempen cords, twisted, will support the following weights to the 
tquare inch of their section : 

i inch to 1 inch thick, 8,746 lbs. ; 1 to 8 inches thick, 6,800 lbs.; 
8 to 6 inches thick, 6,346 lbs.; 6 to 7 inches thick, 4,860 lbs. 

Tredgold gives the following rule for finding the weight in lbs. 
which a hempen rope will be capable of supporting : Multiply the 
sq»*are of tho circumference in inches by 200, and the product will 
b' the quantity sought. 
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In the practical application of these measures of absolute strength, 
that of metals should be reckoned at one-half, and that of woods and 
cords at one-third of their estimated value. 

In a parallielopipedon of uniform thickness, supported on two 
points and loaded in the middle, the lateral strength is directlg as the 
product of the breadth itUo the square of the depth, and inversely as the 
length. Let W represent the lateral strength of any material, esti- 
mated by the weight, b the breadth, and d the depth of its end, and 

/ the distance between the points of support ; then W— /cW -r- 41, 
If the parellelopipedon be fastened only at one end in a horizon- 
tal position, and the load be applied at the opposits end, W == / 

dH ^ 41, 

It is to be observed that the three dimensions, 6, d, and /, are to 
be taken in the same measure, and that 6 be so great that no lateral 
curvature arise from the weight; /in each formula represents the 
lateral strength, which varies in diiferent materials, and which must 
be learnt experimentally. 

A beam having a rectangular end, whose breadth is two or three 
times greater than the breadth of another beam, has a power of 
suspension respectively two or three times greater than it; if the 
end be two or three times deeper than the end of the other, the 
suspension power of that which has the greater depth exceeds the 
suspension power of the other, four or nine times ; if its length be 
two or three times greater than than the length of another beam, 
its power of suspension will be ^ 1-3 respectively that of the other ; 
provided that in each case the mode of suspension, the position of 
the weight, and other circumstances be similar. Hence it follows 
that a beam, one of whose sides tapers, has a greater power of 
puspension if placed on the slant than on the broad side, and that 
the powers of suspension in both cases are in the ratio of their 
Fides; so, for instance, a beam, one of whose sides is double the 
width of the other, will carry twice as much if placed on a narrow 
side, as it would if laid on the wide one. 

In a piece of round timber ( a cylinder) the power of suspension 
is in proportion to the diameters cubed, and inversely as the length; 
thus a beam with a diameter two or three times longer than that 
of another, will carry a weight 8 or 27 times heavier respectively 
than that whose diameter is unity, the mode of fastening and load- 
ing it being similar in both cases. 

The lateral strength of square timber Is to that of a tree whence 
it is hewn as 10 : 17 nearly. 

A considerable advantage is frequently secured by using hollow 
cylinders instead of solid ones, which, with an equal expenditure 
of materials, have far greater strength, provided only that the solid 
part of the cylinder be of a sufficient thickness, and that the work- 
manship be good ; especially that in cast metal beams the thickness 
be uniform, and the metal free from flaws. According to Ey telwein, 
such hollow cylinders are to solid ones of equal weight of metal as 
1.212 : 1, when Uie inner semi-diameters is to the outer as 1:2; 
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according to Tredgold as 17 : 10, when the two Bemi-diameters are 
to each other as 15 : 26, and as 2 : 1, when they are to each other 
as 7 : 10. 

A method of increasing the suspensive power of timber supported 
at both ends, is, to saw down from -I to -^ of its depth, and forcibly 
drive in a wedge of metal or hard wood, until the timber is slightly 
raised at the middle out of the horizontal line. By experiment it 
was found that the suspensive power of a beam thus cut 1-8 of its 
depth was increased l-19th, when cut -^ it was increased l-29th, 
and when cut 8-4 th through it was increased l-87th. 

The force required to crush a body increases as the section of the 
body increases ; and this quantity being constant, the resistance 
of the bodj diminishes as the height increases. 

According to Ejtelwein^s experiments, the strength of columns 
or timbers of rectangular form in resisting compression in, as 

1. The cube of their thickness (the lesser dimension of their sec- 
tion). 2. As the breadth (the greater dimension of their section). 
8. inversely as the square of their length. 

Cohetive povoer of Boars of Metal one inch eqtuare, in Tone. 



Iron, Swedish bar 29.20 

Do., Russian bar 26.70 

Do., English bar 25.00 

Steel, cast 59.93 

Do., blistered 69.48 

Do., sheer 56.97 



Copper, wrought 16.80 

Gun metal 16.23 

Copper, cast 8.61' 

Brass, cast, yellow 8.01 

Iron, cast 7.87 

Tin, cast 2.11 



Rdaiwe Sirengih of Cast and Malleable Iron, 

It has been found, in the course of the experiments made by Mr. 
Hodgkinson and Mr. Fairbairn, that the average strain that cast 
iron will bear in the way of tension, before brewng, is about seven 
tons and a half per square inch; the weakest, in the course of 16 
trials on various descriptions, bearing 6 tons, and the strongest 
9 8-4 tons. The experiments of Telford and Brown show that 
malleable iron will bear, on an average, 27 tons ; the weakest bear- 
ing 24, and the strongest 29 tons. On approaching the breaking 
pointy cast iron may snap in an Instant, without any previous symp- 
tom, while wrought iron begins to stretch, with half its breaking 
weight, and so continues to stretch till it breaks. The experiments 
of Hodgkinson and Fairbairn show also that cast iron is capable of 
sustaining compression to the extent of nearly 50 tons on the 
square inch ; the weakest bearing 86^ tons, and the strongest 60 
tons. In this respect, malleable iron is much inferior to cast iron. 
With 12 tons on the square inch it yields, contracts in length, and 
expands laterally ; though it will bear 27 tons, or more, without 
actual fracture. 



Rennie states .that cast iron may be .crushed with a weight of 
93,000 lbs., and brick with one of 562 lbs. on the square inch. 
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American Miller and MiUwright's Assistant : 

A new and thoroughly revised Edition, with additional En- 
gravings. By William Carter Hughes. In one Volume, 
12mo $1.50 

Armengaud, Amorouz, and Johnson. 

THE PRACTICAL DRAUGHTSMAN'S BOOK OP 
INDUSTRIAL DESIGN, and Machinist's and Engineer's 
Drawing Companion; forming a complete course of Mechan- 
ical Engineering and Architectural Drawing. From the 
French of M. Armengaud the elder, Prof, of Design in tho 
Conservatoire of Arts and Industry, Paris, and MM. Ar- 
mengaud the younger, and Amoroux, Civil iSngineers. Re- 
written and arranged with additional matter and plates, 
sdections from and examples of the most useful and gener- 
ally employed mechanism of the day. By William JohnsoUi 
Assoc. Inst. C. E., Editor of "The Practical Mechanic's 
Journal." Illustrated by fifty foUo steel plates and fifty 
wood-cuts. A new edition. 4to $10.00 

Among the coatents are '.—Linear Drawing^ Dti/initions and ProbUm§^ 
Plate 1. Applif"\tiou8, Designs for inlaid Pavements, Ceilings, and BaloO" 
nies. Plate II. Sweeps, Sections, and Mouldings, Plate IIL Elementary 



PBACTICAIi AND BCIEKTIFIO BOOKS, 

Gothic Forms and Rosettes, Plate IV. Ovals, Ellipses, Parabolas, nnd 
Volutes, Plate V. Rules and Practical Data. Study of Projection*, Ele 
montary Principles, Plate VI. Of Prisms and other Solids. Plate VII 
Rules and Practical Data. On Coloring Section*, toith Application* — Conven 
tional Colors, Composition or Mixture of Colors, Plate X. ConHnuaHon oj 
the Study of Frqjectiom—Vae of sections— details of machinery, Plate XI 
Simple applications— spindles, shafts, couplings, wooden patterns, Plate XII 
Method of constructing a wooden model or pattern of a coupling, Elemen 
tary applications— rails and chairs for railways, Plate XIII. RtUet aw 
Fracticat Data — Strength of material. Resistance to compression or crusli 
ing force, Tensional Resistance, Resistance to flexure, Resistance to torsion 
Friction of surfaces in contact. 

The Intersbction and Detblopment of Surfaces with Afflica* 
TfONS.— 77k« Intersection of Cvlinder* and Cone*, Plate XIV. The DdineaHot 
and Development of Bdices, Screws, and Serpentines, Plate XV. Applicatio» 
of the helix— the construction of a staircase, Plate XVI. The Intersectioi 
of surfaces— applications to stopcocks, Plate XVII. Rules and Practicm 
Data— Steam, Unity of heat. Heating surface. Calculation of the dimensions 
of boilers. Dimensions of fire grates. Chimneys, Safety valves. 

The Study and Construction or Toothed Gear.— Involute, cycloid, 
and epicycloid. Plates XVIII. and XIX. Involute, Fig. 1, Plate XVIII. 
Cycloid, Fig. 2, Plate XVIII. External epicycloid, described by a circle 
rolling about a flxed circle inside it. Fig. 3, Plate XIX. Internal epicycloid. 
Fig. 2, Plate XIX. Delineation of a rack and pinion in gear. Fig. 4, Plate 
XVIII. Gearing of a worm with a worm-wheel. Figs. 6 and 6, Plate a VIII. 
Cylindrical or Spur Gearing, Plate XIX. Practical delineation of a couple of 
Spur-wheels. Plate XX. The Delineation and Construction of Wooden Patterns 
for Toothed Wheels, Plate XXI. Rules and Practical Da/o— Toothed gearing, 
Angular and circumferential velocity of wheels, Dimensions of gearing, 
Thickness of the teeth. Pitch of the teeth. Dimensions of the web, rfumber 
and dimensions of the arms, wooden patterns. 

Continuation of the Study of Toothed Gear. — Design for a pair 
of bevel-wheels in gear, Plate XXII. Construction of wooden patterns for 
a pair of bevel-wheels, Plate XXIII. Involute and Helical Teeth, Plate XXIV. 
Contrivances for obtaining Differential Movements — The delineation of eccen- 
trics and cams, Plate XxV. Rules and Practical Data — Mechanical work of 
effect, The simple machines, Centre of gravity. On estimating the power of 
prime movers. Calculation for the brake, The fall of bodies, Momentum, 
Central forces. 

Elementary Principles of Shadows.— jSTUidotM of Prisms, Pyramid* 
and Cylinders, Plate XXVI. Principles of Shading, Plate XXVII. Continues 
Hon of the Study of Shadows, Plate XXVIII. Tuscan Order, Plate XXIX. 
Rules and Practical Do/o— Pumps, Hydrostatic principles. Forcing pumps. 
Lifting and forcing pumps. The Hydrostatic press, Hydrostatical calcula- 
tions and data — discharge of water through different orifices. Gauging of a 
water-course of uniform section and fall, Velocity of the bottom of water- 
courses. Calculations of the discharge of water through rectangular orifices 
of narrow edges. Calculation of the discharge of water through overshot 
outlets, To determine the width of an overshot outlet, To determine the 
depth of the outlet. Outlet with a spout or duct. 

Application of Shadows to Toothed Gear, Plate XXX. Applieation 
of Shadows to Screws. Plate XXXI. Application of Shadows to a Boiler and it* 
furnace, Plate XXXII. Shading in Black— Shading in Color*, Plate XXXIII. 

The Cutting and Shapino of Masonry, Plate XXXIV. Rule* and Prac- 
Heal Do/o— Hydraulic motors, Undershot water-wheels, with plane floats 
and a circular channel, Width, Diameter, Velocity, Number, and capacity of 
the buckets. Useful effect of the water-wheel. Overshot water-wheels. Water- 
wheels with radical floats, Water-wheel with curved buckets, Turbines. 
Remark* on Machine Tool*. 

The Study of Machinery and SxETCHiNa^Various applications and 
eombinations : The Sketching of Machinery, Plates XXXV. and XXXVL 
Drilling Machine* s Motive Machines; Water-wheels, Construction and set- 
ting up of water-wheels. Delineation of water-wheels. Design of a water- 
wheel. Sketch of a water-wheel : Overshot Water-wheels, Water Pumps, Plate 
XXXVII. Steam Motors; High-pressure expansive steam-engine. Plates 
XXXVIII., XXXIX., and XL. Details of Construction; MovemenU of the 
Distribution and Expan*ion Valve* ; Rule* and Practical Dofo— Steam-engines : 
XjoW'pteMvat condensing engines without expansion valve, Diameter 
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of piston. Velocities, Steam pipes and passages. Air-pump and condenser, 
Cold-water and feed-pumps, Iiigo-pressure expansive engines, Medium pres- 
sure condensing and expansive steam-engine, Ck)nioal pendulum or eentrl- 
lueal governor. 

OBI.IQUE Projections.— Application of rules to the delineation of sa 
oscillating cylinder, Plate XLI. 

PABALL.EI. Pi;rspective. — Principles and applications, Plate XLII. 

True Perspective.— Elementary principles, Plate XLIII. Applications 
^^flour mill driven by belts, Plates XLI v. and XLV. Description of the 
mill. Representation of the mill in perspective. Notes of recent improve- 
ments in flour mills, Schiele's mill, Mullin's ** ring millstone,'* Barnett*s 
millstone, Hastie's arrangement for driving mills, Currie's improvements in 
millstones. RuUi and Practical Data — Work performed by various ma* 
chines, Flour mills, Saw-mills, Veneer sawing machines. Circular saws. 

Examples of Finished Drawings of Machinery. — Plate A, Balance 
water-meter ; Plate B, Engineer's shaping machine ; Plates C, D, E, Express 
locomotive engine ; Plate F, Wood planing machine ; Plate G. Washing 
machine for piece goods ; Plate H, power-loom ; Plate I, Duplex steam 
boiler ; Plate J, Direct-acting marine engines. 

Drawing Instruments. 

Arrowsmith. Paper-Hanger's Companion : 

By James Arrowsmith. 12mo., cloth $1.25 

Baird. The American Cotton Spinner, and 
Manager's and Carder's Guide : 

A Practical Treatise on Cotton Spinning; giving the Di- 
mensions and Speed of Machinery, Draught and Twist Calcu- 
lations, etc. ; with notices of recent Improvements : together 
with Bales and Examples for making changes in the sizes 
and numbers of Roving and Yam. Compiled- from the pa- 
pers of the late Robert H. Baird. 12mo $1.50 

Contents.— Introduction ; On the Plan of a Factory Building ; On the 
Main Gearing ; On Water-wheels ; Calculations of Horse- Power for Pro- 

f celling Cotton Spinning Machinery ; Willie or Picking Machine ; On Wil- 
eying Cotton ; Spreading Machine : On Spreading Cotton ; Carding ; Cards 
and Carding ; Covering Emery Rollers and Emeries ; The Drawing-frame % 
Roving ; General Remarks on Drawing and Roving ; Throstles ; Remarks 
on Throstles ; Mule Spinning ; General Observations on Mule Spinning $ 
Weaving ; Belting ; Miscellaneous matters. 

Beans. A Treatise on Railroad Curves and 
the Location of Railroads : 

By E. W. Beans, C. E. 12mo. (In press.) 

Bishop. A History of American Manufa^ 
tares: 

From 1608 to 1866 : exhibiting the Origin and Growth of 
the Principal Mechanic Arts and Manufactures, from the 
Earliest Colonial Period to the Present Time ; with a Notice 
of the Important Inventions, Tariffs, and the Kesnlts of each 
Decennial Census. By J. Leander Bishop, M. D. ; to which 
is added Notes on the Principal Manufacturirg Centres and 
Remarkable Manufactories. By Edward Young and Edwin 
T. Freedley. In three vols., 8vo. . * $8.00 
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Blimi. A Practical Workshop Companion 
for Tin, Sheet-Iron, and Copper-Hate Work- 
ers: 

Containing Rules for describing varioas kinds of Patterns used 
by Tin, Sheet-Iron, and Copper-Plate Workers ; Practical Ge- 
ometry; Mensuration of Surfaces and Solids; Tables of the 
Weights of Metals, Lead Pipe, etc. ; Tables of Areas and Cir* 
cumferences of Circles ; Japan, Varnishes, Lackers, CementSi 
Compositions, etc., etc. By Leroy J. Blinn, Master Me* 
chanic. With over One Hundred Illustrations. I2mo. $2.5(1 

Contents.— JRule« fw DeKiribing Patterru.—AxL Envelope for a Cone, A 
Frustrum of a Cone, A Can top or Deck flansre ; A Pattern for, or an Enve- 
lope for a Frustrum of a Cone, A Tapering Oval Article to be in four Seo* 
tions, A Tapering Oval Article to be in two Sections, A Tapering Oval Ar- 
ticle, A Tapering Oval and Oblong Article, the sides to be Straight, with 
Quarter Circle comers, to be in two Sections, A Tapering Oval or Oblong 
Article, the sides to be Straight, one end to be a Semicircle, the other end 
to be straight, with Quarter Circle corners, to be in two Sections, A Tapering 
Oval or Oblong Article, the sides to be Straight, with Semicircle ends, to be 
in two Sections, Covering of Circular Roois^ Two different Principles, To 
cover a Dome by the first Method, To cover a Dome by the second Method, 
To ascertain the Outline of a Course of covering to a Dome, without refer- 
ence to a Section of the Dome, To describe a Pattern for a Tapering Square 
ikrticle, A Square Tapering Article to be in two Sections, A Tapering Arti- 
cle, the Base to be Square, and the Top a Circle, in two Sections, A Tapering 
Article, the Base to be a Rectangle, and the Top Square, in two Sections, A 
Tapering Article, the Base to be a Rectangle, and the Top a Circle, in two 
Sections, A Tapering Article, the Top and Base to be a Rectangle, in two 
Sections. Tapering Octagon Top or Cover, A Miter Joint at Right Angles for 
a Semicircle Gutter, A Miter Joint at any Angle for a Semicircle Gutter, 
A Miter Joint for an O G Gutter at Right Angles, A Miter Joint for an O O 
Cornice at Right Angles, also an OfHset, Aa Octagon O 6 Lamp Top or 
Cover, A T Pipe at Right Angles, A T fipe at any Angle, A T Pipe, the 
Collar to be smaller than the Main Pipe, A T Pipe at any Angle, the Collar 
to set on one side of the Main Pipe, A Pipe to fit a flat Surface at any Angle, 
as the Side of a Roof of a Building, A Pipe to fit two flat Surfades, as the 
Roof of a Building, An Elbow at Right Angles, An Elbow Pattern at any 
Angle, An Elbow in three Sections, An Elbow in four Sections, An Elbow in 
five Sections, A Tapering Elbow, An Oval Boiler Cover, A. Flange lor a Pipe 
that goes on the Roof of a Building, Octagon or Square Top or Cover, 
Steamer Cover, An Ellipse or Oval, having two Diam«$ters given, An Ellipse 
With the Rule and Compasses, the Transverse and Conjugate Diameters 
being given, that is, the Length and Width, To find the Centre and the two 
Arcs of an Ellipse, To find the Radius and Versed Sine for a given Frustrum 
of a Cone, Practical Geometry, Decimal Equivalents to Fractional Parts 
of Lineal Measurement, Definitions of Arithmetical Signs. Mensuration of 
Surfaces, Mensuration of Solids and Capacities of Bodies, Tables of Weights 
of Iron, Copper, and LsAd, Tables of the Circumferences and Areas of Cir- 
cles, Sizes and capacity of Tinware in form of Frustrum of a Cone, such as 
Pans, Dish Kettles, Pails, Co£fee-pots, Wash Bowls, Dippers, Measures, 
Dru^sts' and Liquor Dealers* Measures, American Lap Welded Iron 
Boiler Flues, Table of Effects upon Bodies by Heat, Wei^t of Water. 
Bff'ects produced by Water in an Aeriform State, Practical jProperties or 
Water, Effects produced by Water in its Natural State, Effects of Heat at 
certain Temperatures, Tempering, Eff^ts produced by Air in its Natural 
and in a Rarefied State, Table of the Expansion of Atmospheric Aii by 
Heat, Size, Length, Breadth, and Weight of Tin Plates, Crystallized Tin 
Plate, List of Calibre and Weights of Lead Pipe, Calibre and Weights of 
Fountain or Aqueduct Pipes, To ascertain the Weights of Pipes of various 
Metals, and any Diameter required. Weight of a Square Foot of Sheet Iron. 
Copper, and BrasSi as per Birmingham Wire Gauge, Recapitulation or 
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WeightB of Various Substances. PracHcaZ Receipts. -^tkiiAnning and Var 
Bishing, Varnishea — Miscellaneous, Lackers, Cements, Miscellaneous Re- 
ceipts, Britannia, Solders, etc., Strength of Materials. 

Booth and Morfit The Encyclopedia of 
Chemislxy, Practical and Theoretical : 

Kmbracing its application to the Arts, Metallurgy, Minerai- 
ogy» Geology, Medicine, and Pharmacy. By James 0. Booth, 
Meltcr and Refiner in the United States Mint, Professor of 
Applied Chemistry in the Franklin Institute, etc., assisted 
by Campbell Morfit, author of " Chemical Manipulations," etc. 
7 th edition. Complete in one volume, royal 8vo. 978 pages, 
with numerous wood-cuts and other illustrations $5.00 

Brewer ; (The Complete Practical.) 

Or Plain, Concise, and Accurate Instructions in the Art of 
Brewing Beer, Ale, Porter, etc., etc., and the Process of 
making all the Small Beers. By M. Lafayette Byrn, M. D. 
With Illustrations. 12mo $1.25 

Buckmaster. The Elements of Mechanical 
Physics. 

By J. C. Buckmaster, late Student in the Goverment School 
of Minos ; Certified Teacher of Science by the Department 
of Science and Art ; Examiner in Chemistry and Physics 
in the Royal College of Preceptors; and late Lecturer in 
Chemistry and Physics of the Royal Polytechnic Institute. 
Illustrated with numerous engravings. In one volume, 
12mo $2.00 

Contents.— T7k« Elements of Mechanical PAv«u»— Chap. I.— Statics and Dy- 
namics: Force; Gravitation and Weight : On Matter — its Mass, Density, 
and Volume. II. — Centre of Gravity; Stable and Unstable Equilibrium.; 
To find the Centre of Gravity of a Material Straight Line of Uniform Den- 
sity ; To find the Centre of Gravity of two heavy Points joined by a rigid 
bar without Weight ; To find the Centre of Gravity of a number of heavy 
points ; To find the Centre of Gravity of a Material Plain Triangle. III.— 
Levers ; Levers are of three kinds ; Virtual Velocity ; Balances ; The Safety 
Valve : Mechanical Combinations and their Advantages. IV. — The Wheel 
and Axle : The Compound Wheel and Axle. V.— The Pulley ; Wheels and 
Pinions; Crank? and Fly-Wheel. VI.— The Inclined Plane; The Wedge; 
The Screw. VII.— Comjiosition and Resolution of Forces. vIIL— Falling 
Bodies ; Ascent of Bodies ; Projection of Bodies Horizontally. IX.— Mo^ 
mentum. X.— Sound ; The Pendulum. 

Elementt of Hydrostatics. — Chap I.— Hydrostatics ; Bramah Hydrostatic 
Press. II.— Specific Gravity ; Table of Specific Gravities. III.— Elastic Fluids ; 
The Air Panvp and its Operation ; The Construction of the Condenser and its 
Operation ; The Barometer ; The Action of the Siphon ; How to Graduate 
a common Thermometer : To Reduce the Degrees of a Thermometer in Fah- 
renheit's scale to a centigrade and the converse ; The Construction of a 
Siphon gauge ; The Construction of a common Pump and its Operation ; 
The Construction and Operation of a Force Pump; The Operation of a Fire 
Engine ; The Operation of a Lifting Pump ; The Hydraulic Ram ; The 
A rchl median Screw ; The Chain Pump ; Mercurial Steam Gauge ; Examina- 
tion Papers. 

App£ndxx.— Examples ; Answers to Examples. 
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Bullock. The Budiments of Architecture 
and Building : 

For the use of Architects, guilders, Draughtsmen, Ma- 
chinists, Engineers and Mechanics. Edited hy Jolin Bui* 
lock, author of " The American Cottage Builder." Illus- 
trated by Two Hundred and Fifty Engravings. In one vol- 
ume, 8vo $3.50 

Burgh. The Slide Valve Practically Consid- 
ered. 

By N. P. Burgh, Engineer. Completely Tllus. 12mo.. .$2.00 

Burgh. Practical Rules for the Proportion of 
Modem Engines and Boilers for Land and 
Marine Purposes. 

By N. p. Burgh, Engineer. 12mo $2.00 

Contents. — High Pressure Engines ; Beam Engines (condensing) : 
Marine Screw Engines ; Oscillating Engines ; Valyes, etc. ; Land ana 
Marine Boilers. Miscellaneous. — Coal Bunlcers. Marine ; Decimals, etc. ; 
Eccentric, Position of, for Land Engines ; Eccentric, Position o£ for Marine 
Screw Engines ; Fire Bars ; Keys and Cotters ; Link for Land Engine, Ra- 
dius of; Levers ; Link for Oscillating Engine, Radius of; Link for Mnrine 
Screw Engine, Radius of; Proportion of Connecting Rods having Strap 
Ends; Paddle Wheels, Centres of Radius Rods; Plummer Blocks; Propor 
tinns of Sfeam Qs'cks with Plugs secured by Nuts and Screws ; Proportion 
of Marine Cockii ; Proportions of Bolts, Nuts, etc. ; Proportions ot Pins, 
Studs, Flanges, etc. ; Proportions of Copper Pipes ; Proportions of Engines ; 
Sliding Quadrant ; Toothed Wheels (Gearing). Proportion* of Engines Pro^ 
iuced by the Rules: Proportions of an Engine 20 HP nominal ; Proportions of 
a Condensing Beam Engine 150 HP nominal ; Proportions of a Pair of Marine 
Engines of 200 HP Collectively ; Proportions of a Pair of Oscillating Engines 
Of 400 HP Collectively ; Proportions of Boilers. 

Byrne. Pocket Book for Railroad and Civil 
Engineers. 

Containing New, Exact, and Concise Metliods for Laying 
out Railroad Curves, Switches. Frog Angles and Crossings ; 
the Staking out of Work ; Leveling ; the Calculation of Cut- 
tings, Embankments, Earth-work, etc. By Oliver Byrne. 
Illustrated, 18mo $1.25 

Byrne. The Practical Metal- Worker's As- 
sistant. 

Comprising Metallurgic Chemistry ; the Arts of Working all 
Metals and Alloys: Forging of Iron and Steel; H:ird(Miiiig 
and Tempering; Melting and Mixins^J Casting and Found- 
ing; Works in Sheet Metal; ihe Process dependent on the 
l)uctility of the Metals; Solderin^r ; and the most Improved 
Processes and Tools employed by Metal-Workers. With 
the Application of the Art of Electro-Metallurgy to Manu- 
facturing Processes r *».ollected from Original Sources, and 
6 
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from the Works of Holtzapffel, Bergeron, Lenpold, Plumier, 

Napier, and others. By Oliver Byrne. A New, Revised, 

and Improved Edition, with additions by John Scoffern, 

M. B., William Clay, William Fairbaim, F. R. 8., and James 

Napier. With Five Hundred and Ninety-two Engravings, 

illustrating every Branch of the Subject. In one volume, 

8vo. 652 pages $7.00 

Contents.— On Metallnrgio Chemistry ; Special Metallurgie Operations ; 
Recently Patented Refining Processes ; Refining and Working of Iron j 
Manufacture of Steel ; For^g Iron and Steel ; On Wrought-Iron in Large 
Mflsses ; General Examples ox Welding, Hardening and Tempering; Hard- 
ening Cast and Wrought-Iron ; On the Application of Iron to Ship-Build- 
ing ; The Metals and Alloys most commonly used ; Remarks on the Chaiv 
acter of the Metals and Alloys $ Meltii^ and Mixing the Metals ; Casting 
and Founding; Works in Sheet Metal made by Joining: Works in Sheet 
Metal made by raising and flattening of thin Plates of Metal ; Processes de- 
pendent on Ductility ; Soldering ; Shears ; Punches ; Drills ; Screw-cutting 
lools ; Electro-Metallurgy. 

Byrne. The Handbook for the Artisan, Me- 
chanic, and Engineer. 

By Oliver Byrne. Illustrated by 11 large plates and 185 

wood engravings. 8vo $5.00 

Contents.— Grinding Cutting Tools on the Ordinary Grindstone ; Sharp- 
ening Cutting Tools on the Oilstone; Setting Razors : Sharpening Cutting 
Tools with Artificial Grinders ; Production of Plane Surfaces by Abrasion : 
Production of Cylindrical Surfaces by Abrasion j Production of Conical 
Surfaces by Abrasion ; Production of Spherical Surfaces by Abrasion ; Glass 
Cutting ; Lapidary Work ; Setting, Cutting, and Polishing Flat and Rounded 
Works ; Cutting Faucets ; Lapidary Apparatus for Amateurs ; Gem and 
Glass Engraving ; Seal and Gem Engraving ; Cameo Cutting ; Glass Engrav- 
ing, Varnishing, and Lackering; General Remarks upon Abrasive Pro- 
cesses ; Dictionary of Apparatus ; Materials and Processes for grinding 
and Polishing, commonly employed in the Mechanical and Useful Arts. 

Byrne. The Practical Model Calculator : 

For the Engineer, Mechanic, Manufacturer of Enguie Work, 

Naval Architect, Miner, and Millwright. By Oliver Byrne. 

1 vol. 8vo., nearly 600 pages $4.50 

The principal otijects of this work are : to establish model calculations to 
guide practical men and students ; to illustrate every practical rule and 
principle by numerical calculations, systematically arranged ; to give infor- 
mation and data indispensable to those for whom it is intended, thus suiw 
passing in value any other book of its character ; to economize the labor of 
the practical man, and to render his every-day calculations easy and com* 
prehensive. It will be found to be one of the most complete and vfduable 
practical books ever published. 

Cabinet-maker's and Upholsterer's Compan- 
ion. 

Comprising the Rudiments and Principles of Cabinet-making 
and Upholstery, with Familiar Instructions, illustrated by 
Examples for attaining a proficiency in the Art of Drawing, 
as applicable to Cabinet-work ; the processes of Veneering, 
Inlaymg, and Buhl-work ; the Art of Dyeing and Staining 
Wood. Bone, Tortoise Shell, ttc. Directions for Lackeringt 
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Japanning:, and Yamishing ; to make French Polish ; to pre- 
pare the best Glnes, Cements and Compositions, and a nnm- 
ber of Receipts particularly useful for workmen generally. 
By J. Stokes. Tn one vol., 12mo. With Illustrations... $1.25 

Calvert On Improvements and Progress in 
Dyeing and Calico Printing since 185L 

Illustrated with Numerous Specimens of Printed and Dyed 
Fabrics. By Dr. F. Grace Calvert, F. R. S., F. 0. S. A 
Lecture delivered before the Society of Arts. Revised and 
enlarged by the author. (Nearly Ready.) 

Carey. The Works of Henry C. Carey : 

CONTRACTION OR EXPANSION? REPUDIATION 
OR RESUMPTION? Letters to Hon. Hugh McCulloch. 
8vo 38 

FINANCIAL CRISES, their Causes and Effects. 8vo. 
paper 25 

FRENCH AND AMERICAN TARIFFS : Compared in a 
Series of Letters addressed to Mons. M. ChevaUer. 8vo. 
paper ^ .... 50 

HARMONY OF INTERESTS : Agricultural, Manufacturing, 

and Commercial. 8vo., paper $1.00 

Do. do. cloth 1.50 

LETTERS TO THE PRESIDENT OF THE UNITED 
STATES. Paper 75 

MANUAL OF SOCIAL SCIENCE. Condensed from Ca 
rey's "Principles of Social Science." By Kate McKean. 
1 vol., 12mo $2.25 

The Text-Book of the Universities of Berlin (Prusslft), FennaylvaniAi 
and Michigan, and of the College of New Jersey, Princeton. 

MISCELLANEOUS WORKS : comprising " Harmony of In 
terests," "Money," "Letters to tne President,*' "French 
and American Tariffs," " Financial Crises," " The Way to 
Oatdo England without Fighting Her," " Resources of the 
Union," "The Public Debt," " Contraction or Expansion?" 
etc., etc. 1 vol. 8vo., cloth $3.50 

MONEY : A LECTURE before the N. Y. Geographical and 
Statistical Society. 8vo., paper 25 

PAST, PRESENT, AND FUTURE 8vo $2.50 

PRINCIPLES OF SOCIAL SCIENCE. 3 volumes. 8vo., 
cloth $1 0.00 

Contents.— Volume I : Of Science and its Methods ^ Of Man. the Subject 
of Social Science ; Of Increase in th«f Numbers of Mankind ; Of the Occu- 
pation of the Earth; Of Value; Of Wealth; Of the Formation of Society; 
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Of Appropriation ; Of Changes of Matter in Place ; Of Mechanical kdA 
Chemical Changes in the Forms of Matter. Volume II : Of Vital Changes 
in the Form of Matter ; Of the Instrument of Association. Volume III : Of 
Production and Consumption; Of Accumulation: Of Circulation; Of Dis- 
tribution ; Of Concentration and Centralization ; Of Competition ; Of Popu- 
lation ; Of Food and Population ; Of Colonization ; Of the Malthuslaii 
Theory ; Of Commerce ; Of the Societary Organization ; Of Social Science. 

THE PUBLIC DEBT, LOCAL AND NATIONAL. How 
to provide for its discharge while lessening the burden of 
Taxation. Letter to David A. Wells, Esq., U. S. Revenue 
Commission. 8vo., paper 25 

•^HE RESOURCES OF THE UNION. A Lecture read, 
Dec. 1865, before the American Geographical and Statistical 
Society, N. Y., and before the American Association for the 
Advancement of Social Science, Boston .25 

"HE SLAVE-TRADE, DOMESTIC AND FOREIGN: 
Why it Exists, and How it may be Extinguished. I2mo. 
cloth $1.50 

•rtlE WAY TO OUTDO ENGLAND WITHOUT FIGHT- 
ING HER. LETTERS TO THE HON. SCHUYLER 
COLFAX, Speaker of the House of Representatives United 
States, on "The Paper Question," "The Farmer's Ques- 
tion," " The Iron Question," " The Railroad Question," and 
the " Currency Question." 8vo., paper 75 

Campin. A Practical Treatise on Mechan- 
ical Engineering: 

Comprising Metallurgy, Moulding, Casting, Forging, Tools, 
Workshop Machinery, Mechanical Manipulation, Manufac- 
ture of Steam-engines, etc., etc. With an Appendix on the 
Analysis of Iron and Iron Ores: By Francis Campin, C. E. 
To which are added, Observations on the Construction of 
Steam Boilers and remarks upon Furnaces used for Smoke 
Prevention; with a Chapter on Explosions. By R. Arm- 
strong, C. E., and John Bourne. Rules for Calculating- the 
Change Wheels for Screws on a Turning Lathe, and for a 
Wheel-cutting Machine. By J. La Nicca. Management of 
Steel, including Forging, Hardening, Tempering, Annealing, 
Shrinking, and Expansion. And the Case-nardening of Iron. 
By G. Ede. 8vo. Illustrated with 29 plates and 100 wood 
engravings $6.00 

Contents.— Introduction— On Metallurgy; On Forging Iron; On Moulding 
and Casting; On Cutting Tools; On Workshop Machinery; On Manipulation; 
On the Pnysical Basis of the Steam-engine ; On the Principles of Mechanical 
Construction ; On the General Arrangement of the Steam-engine ; On the 
General Principles of Steam Boilers ; Preliminary considerations on the 
Applicability of various kinds of Steam-engines to various purposes; 0»^ 
the details of Steam-engines ; On Pumps and Valves ; On Steam Boilr- 
On Propellers ; On various applications of Steam-power and Appar 
connected therewith; On Pumping Engines; On Rotative Engines' 
Marine Engines ; On Locomotive Engines ; On Road Locomotives 
Steam Fire Engines ; On Boilers generally, and a Radical Reform in 1 
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for Marine purposes suggested ; Smoke Prevention and its fallacies ; Re- 
marks on Smoke-burning, by John Bourne ; Explosions : an investigation 
Into some of the causes producing them, and into the deterioration of Boil- 
ers generally ; Rules for Calculating the Change Wheels for Screws on a 
Turning Lathe, and for a Wheel-cuttii^? Machine; Explanation of the 
Methods of Calculating Screw Threads ; The Management of SteeL 

Appendix.— The Analysis of Iron and Iron Ores. 

Glossab < .—Index. 

Capron de Dole. Dussauce. Blues and Car- 
mines of Indigo. 

A Practical Treatise on the Fabrication of every Commer- 
cial Product derived from Indigo. By Felicien Capron de 
Ddle. Translated, with important additions, by Professor H. 
Dussauce. 12mo .* $2.50 

dough. The Contractor's Manual and Build- 
er's Price-Book : 

Designed to elucidate the method of ascertaining, correctly, 
the Value and Quantity of every description Df Work and 
Materials, used in the Art of Building, fron their Prime Cost 
in any part of the United States, collected from extensive 
experience and observation in Building and Designing ; to 
which are added a large variety of Tables, Memoranda, etc., 
indispensable to all engaged or concerned in erecting buildings 
of any kind. By A. B. Clough, Architect, 24mo., cloth. . .75 

Colbum. The Locomotive Engine: 

Including a Description of its Structure, Rules for Estima- 
ting its Capabilities, and Practical Observations on its Con- 
struction and Management. By Zerah Colbum. Illus- 
trated. A new edition. 12mo $1.26 

Daguerreotypist and Photographer's Com- 
panion. 

12mo., cloth $1.25 

Distiller. (The Complete Practical). 

By M. Lafayette Byrn, M. D. With Illust'ns. 12mo.. ..$1.50 

Duncan. Practical Surveyor's Guide. 

By Andrew Duncan. Illustrated. 12mo., cloth $1.25 

Dussauce. Practical Treatise on the Fabri- 
cation of Matches, Gun Cotton, and Fulmi- 
nating Powders. 

By Professor H. Dussauce. 12mo $3.00 

Contents.— PAo«pftoru»— History of Phosphorus j Physical Properties ; 
Chemical Properties j Natural State; Preparation of White Phosphorus: 
Amorphous Phosfliorus, and Bouoxide of Lead. Matcha — Preparation oi 
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Wooden Matches ; Matches inflammable by rubbing, without noise $ Com- 
mon Lucifer Matches: Matches without Phosphorus; Candle Matches: 
Matches with Amorphous Phosphorus; Matches and Rubbers without 
Phosphorus. Gun Cotton — Properties ; Preparation ; Paper Powder ; use of 
Cotton and Paper Powders for Fulminating Primers, etc. $ Preparation of 
Fulminating Primers, etc., etc. 

Dussauce. A New and Complete Treatise on 
the Arts of Tanning, Currying, and Leather 
Dressing: 

Comprising all the Discoveries and Improvements made m 
France, Great Britain, and the United States. Edited from 
Notes and Documents of Messrs. Sallerou, Grouvelle, Duval, 
Dessables, Labarraque, Paven, Ren6, De Fontenelle, Mala- 
peyre, etc., etc. By Prof. H. Dussauce, Chemist. Illus- 
trated by 212 wood engravings. 8vo $10.00 

Dussauce. Treatise on the Coloring llatters 
Derived from Ck>al Tar : 

Their Practical Application in Dyeing Cotton, Wool, and 
Silk ; the Principles of the Art of Dyeing and of the Dis- 
tillation of Coal Tar, with a Description of the most Import- 
ant New Dyes now in use. By Professor H. Dussauce, 
Chemist. 12mo $2.50 

Dyer and Color-maker's Companion: 

Containing upwards of two hundred Receipts for making 
Colors, on the most approved principles, for all the various 
styles and fabrics now in existence ; with the Scouring Pro- 
cess, and plain Directions for Preparing, Washing-off, and 
Finishing me Goods. In one vol., 12mo $1.25 

Easton. A Practical Treatise on Street or 
Horse-power Railways : 

Their Location, Construction, and Management ; with gen- 
eral Plans and Rules for their Organization and Operation ; 
together with Examinations as to their Comparative Advan- 
tages over the Omnibus System, and Inquiries as to their 
Value for Investment ; including Copies of Municipal Ordi- 
nances relating thereto. By Alexander Easton, 0. E. Il- 
lustrated by 23 plates. 8 vo. cloth $2.00 

Engineer's Handy-Book: 

Containing a Series of Useful Calculations for Engineers, 
Tool-makers, Millwrights, Draughtsmen, Foremen, and Me« 
chanics generally. (In Press,) 

Emi. Coal Oil and Petroleum : 

Their Origin, History, Geology, and Chemistry ; with a vie 
of their importance in their bearing on National Industr 
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fsacticaij and scibntifig books. 



By Dr. Heuri Emi, Chief Chemist, Department of Agricnl- 
tare. 12mo $2.50 

Emi. The Theoretical and Practical Chem- 
istry of Fermentation : 

Comprising the Chemistry of Wine, Beer, Distilling of Li- 
quors ; with the practical methods of their ChemicsJ exam- 
ination, preservation, and improvement — such as Gallizing of 
"Wines. With an Appendix, containing well-tested Practical 
Kules and Receipts for the mannfacture, etc.. of all kinds of 
Alcoholic Liquors. By Henri Erni, Chief Chemist, Depart- 
ment of Agriculture. (In Press.) 

Fairbaim. On Machinery of Transmission. 

By William Fairbairn, C. E., LL.D., etc. Illustrated by 

numerous engravings. (In Press.) ^ 

Contents. — On Wheels «nd Pullies; WrappliiK Connectors; Toothed 
Wheels ; Spur Gearinji^ ; Pitch of Wheels ; Teeth of Wheels ; Bevel Wheels ; 
Skew Bevels ; The Worm and Wheel ; Strength of the Teeth of Wheels ; On 
THE Strength and Proportions of Shafts ; Material of which Shafting 
Is Constructed ; Transverse Strain ; Torsion ; Velocity of Shafts ; On Jour- 
nals ; Friction ; Lubrication : On Couplings for Shafts and Engaging 
AND Disengaging Gear; Couplings; Disengaging and Re-engaging Gear ; 
Hangers ; Plummer Blocks, etc., for carrying Shafting ^ Main Shafts. 

Fairbaim. Useful Information for Engi- 
neers. 

By William Fairbairn. (In Press.) 

Eobell. Emi. Mineralogy Simplified : 

A short method of Determining and Classifying Minerals, by 
means of simple Chemical Experiments in the Wet Way. 
Translated from the last German edition of F. Von Kobeli, 
with additions, by Henri Erni, M. D., Chief Chemist, Depart- 

{)artment of Agriculture, author of " Coal Oil and Petro- 
eum." In one volume, 12mo $2.50 

Fisher's Photogenic Manipulation. 

16mo., cloth 62 

French Dyer, (The) : 

Comprising the Art of Dyeing in Woollen, Silk, Cotton, etc., 
etc. By M. M. Kiffault, Vernaud, De Fontenelle, Thill aye, 
and Mallepeyre. (In Press.) 

Gilbart. A Practical Treatise on Banking. 

By James William Gilbart, F. R. S. A new enlarged and 
improved edition. Edited by J. Smith Romans, editor of 
"Banker's Magazine." To which is added "Money," by 
H. 0. Carey. 8vo $3.50 
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Gregory's Mathematics for Practical Men ; 

Adapted to the Pursuits of Surveyors, Architects, Mechan- 
ics, and Civil Engineers. 8vo., plates, cloth $2.50 

Oas and Ventilation. 

A Practical Treatise on Gas and Ventilation. By B. E. Per* 
kins. 12mo., cloth $1.25 

Oriswold. Railroad Engineer's Pocket Com- 
panion for the Field. 

By W. Uriswold. 12mo., tacks $1.25 

Hartmann. The Practical Iron Manufactu- 
rer's Vade-mecum. 

From the Grerman of Dr. Carl Hartmann. Illustrated. (In 
Press.) 

Hay. The Interior Decorator: 

The Laws of Harmonious Coloring adapted to Interior De- 
corations : with a Practical Treatise on House-Painting. By 
D. B. Hay, House-Painter and Decorater. Illustrated by a 
Diagram of the Primary, Secondary, and Tertiary Colors. 
12mo. {In Press.) 

Inventor's Ouide: 

Patfent Office and Patent Laws ; or, a Guide to Inventors, 
and a Book of Reference for Judges, Lawyers, Magistrates, 
and others. By J. G. Moore. 12mo., cloth $1.25 

Jervis. Railway Property. 

A Treatise on the Construction and Management of Bail- 
ways; designed to afford useful knowledge, in the popular 
style, to the holders of this class of property; as well as 
Bailway Managers; Officers, and Agents. By John B. Jervis, 
late Chief Engineer of the Hudson Biver Bailroad, Croton 
Aqueduct, etc. One volume, 12mo., cloth $2.00 

Contents.— Preface— Introduction. ConstruOion. — Introductory : Land 
and Land Damages; Location of Line: Method of Business; Grading '| 
Bridges and Culverts ; Boad Crossings : Ballasting Track ; Cross Sleepers I 
Chairs and Spikes ; Rails ; Station Buildings ; Locomotives, Coaches ana 




Trains ; Competition ; Financial Management ; General Remarks. 

Johnson. A Report to the Navy Department 
of the United States on .American Coals, 

Applicable to Steam Navigation, and to other purposes. 
By Walter R. Johnson. With numerous illustrations, j 
607 pp. 8vo., half morocco ........$6.00 J 
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Jolinson. The Coal Trade of British America : 

With Researches on the Characters and Practical Values of 

American and Foreign Coals. By Walter B. Johnson, Civil 

and Mining Engineer and Chenust. 8yo $2.00 

KJ* These important volumes of Prof. Johnson, now becoming searae, 
oontain the results of the experiments made for the Navy Department, upon 
which their Coal contracts are at present based. 

Johnston. Instructions for the Analysis ol 
Soils, Limestones, and Manures. 

By J. F. W. Johnston. 12mo 38 

Eeene. A Hand-book of Practical Gauging, 

For the Use of Beginners ; to which is added a Chapter on 
Distillation, describing the process in operation at the Cns- 
tom-Honse for ascertaining the strength of Wines. By 
James B. Keene, of H. M. Customs. (In Press.) 

Kentish. A Treatise on a Box of Instru- 
ments, 

And the Slide Rule ; with the Theory of Trigonometry and 
Logarithms, including Practical Geometry, Surveying, Meas- 
uring of Timber, Cask and Malt Gauging, Heights and Dis* 
tances. By Thomas Kentish. In one volume, 12mo. . . $1.25 

Larkin. The Practical Brass and Iron Found- 
er's Ouide: 

A Concise Treatise on Brass Founding, Moulding, the Metals 
and their Alloys, etc. : to which are added Recent Improve- 
ments in the Manufacture of Iron, Steel by the Bessemer 
Process, etc., etc. By James Larkin, late Conductor of the 
Brass Foundry Department in Reaney, Neafie & Co.'s Penn 
Works, Philadelphia. Fifth edition, revised, with Extensive 
Additions. In one volume, 12mo $2.25 

Lieber. Assayer's Ouide ; 

Or, Practical Directions to Assayers, Miners, and Smelters. 
By Oscar M. Lieber. 12mo., cloth $1.25 

Love. The Art of Dyeing, Cleaning, Scour- 
ing, and Finishing, 

On the Most Approved English and French Methods : being 
Practical Instructions in Dyeing Silks, Woollens, and Cottons, 
Feathers, Chips, Straw, etc.; Scouring and Cleaning Bed 
and Window Curtains, Carpets, Rugs, etc. ; French and Eng* 
lish Cleaning, any Color or Fabric of Silk, Satin, or Damask. 
By Thomas Love, a working Dyer and Scourer. In i vol., 
12mo $3.00 
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Lowig. Principles of Organic and Fhysioio- 
gical Chemistry. 

By Dr. Carl Lowig. Translated by Daniel Breed, M. D. 
8vo., sheep $3.50 

Main and Brown. The Marine Steam-engine. 

By Thomas J. Main, Professor of Mathematics, Boyal Naval 
Golles^, and Thomas Brown, Chief Engineer, B. N. Illus- 
trated by engravings and wood-cuts. Syo., cloth $5.00 

Thb text book of thb United States Naval Academy. 



Contents.— Introductorv Chapter— The Boiler ; The Engine ; Getting up 
fhe Steam ; Duties to Machinery when under Steam ; Duties to Machinery 
during an Action or after an Accident ; Duties to Engine, etc., on arriving 
in Harbor. Miscellaneous. Appendix. 

Main and Brown. Questions on Subjects Ck>n- 
nected with the Marine Steam-engine, 

And Examination Papers; with hints for their Solution. 
By Thomas J. Main, Professor of Mathematics, Royal 
Naval College, and Thomas Brown, Chief Engineer. R. N. 
12mo., cloth $1.50 

Main and Brown. The Indicator and Djma- 
mometer, 

With tJheir Practical Applications to the Steam-engine 
By Thomas J. Main and Thomas Brown. With Illus- 
trations $L50 

Makins. A Manual of Metallurgy, 

More narticularly of the Precious Metals, including the 
Methoas of Assaying them. Illustrated by upwards of 50 
engravings. By George Hogarth Makins, M. R. C. S., F. C. S., 
one of the Assayers to the Bank of England ; Assayer to 
the Anglo-Mexican Mints ; and Lecturer upon Metallurgy 
at the Dental Hospital, London. In one vol., 12mo.. .$3.50 



Contents.— General Properties of the Metals ; General View of the Com^ 

Metals; Combination of Mi 

„ Appi 
etc. ; Of Fuels ApuUoable to Metallurgio Operations ; Metals of the First 



bining Properties of the Metals ; Combination of Metals with the Non- 
Metallic Elements ; Of Metallic Salts ; Of Heating Apparatus, Furnaces, 



Class; Metals of the Second Class; The Principles of £leotro-Metal> 
lurgy. 

Marble Worker's Manual: 

Containing Practical Information respecting Marbles ir 
general, their Cutting, Working, and Polishing ; Veneerin 
etc., etc. 12mo., cltth $Lt 
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FRAfTFICAI. AB1> 8CISKTIFIC BOOKS. 

Molesworth. Pocket-book of UseftQ For- 
mulie and Memoranda for Civil and Me- 
chanical Engineers. 

B^ Guilford L. Molesworth, Member of the Institation of 
CitU Engineers, Chief Resident Engineer of the Ccsylon 
BaUway. From the Tenth London edition $2.00 

CovTEim. — GMI Eugifieering—Sanrejing, Lerelliiig, Setting Out, etc.; 
Kuthwork, Brickwork, Masonry. Arches, etc. ; Beams, Girders, Bridges, 
cte. ; Boofs, Floors, Colomns, Walls, etc. ; Bailways, Boads, Canals, Riv* 
•rs. Docks, etc. ; Water>workB, Sewers, Gas-works, Drainage, etc. ; Warm- 
inc. Ventilation, Light, Sound, Heat, etc. 

Meduinical Engineering. — GrsTity, Mechanical Centres and Powers : Mill- 
work, Teeth of Wheels, Shafting, Belting, etc. ; Allovs, Solders, and Work- 
shop Recipes : Steam Boilers, and Steam-engines ; Water-wheels, Turbines, 
etc., and Windmills ; Paddle and Screw Steamers ; Miscellaneous Machinery. 

weights and Measures, English and Foreign ; Logarithms of Numbers ; 
Triangles, Trigonometry, and Tables of Stnes, etc. ; Properties of Ellipse, Pa- 
rabola, Circle, etc.; Mensuration of Surfaces and Solids; Tables of Areas, 
and Circumferences of Circles; Weights and Properties of Materials; 
Squares, Cubes, Powers, Roots, and Reciprocals of Numbers; Engineer- 
ing Memoranda and Tables ; Supplement by J. T. Hurst, C. E.. contain- 
ing Additional Engineering Memoranda and Tables; Ta^^les oy Lewis 
Olrick, C. E. 

Miles. A Hain Treatise on Horse-shoeing. 

With illustrations. By William Miles, author of the " Horse's 
Foot" $1.00 

Horfit. A Treatise on Chemistry, 

Applied to the Manufacture of Soap and Candles : hein? a 
Thorough Exposition in all their Minutiae of the PrincirJes 
and Practice of the Trade, based upon the most recent Dis- 
coveries in Science and Art. By Campbell Morfit, Professor 
of Analytical and Applied Chemistry in the University 
of Maryland. A new and improved edition. Illustrated 
with 260 engravings on wood. Complete in 1 volume, large 
8vo $20.00 

Mortimer. The Pyrotechnist's Companion : 

By G. W. Mortimer. Illustrated. 12mo., cloth $1.25 

Napier. Manual of Electro-Metallurgy: 

Including the Application of the Art to Manufacturing 
Processes. By James Napier. From the second London 
edition, revised and enlarged. Illustrated by engravings. 
In one volume, 12mo $1.50 

Napier. Chemistry Applied to Dyeing. 

By James Napier, F. C. S. Illustrated. 12mo $3.00 
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Nicholson. Bookbindii^: A Hanual of the 
Art of Bookbinding : 

Gontttining full Instractiona in the different Brancbca of 
Forwarding, Gilding, and Finishing. Also, the Art of Hitr> 
bling Book-edges and Paper. By James B. Nicholson. II- 
lasttated. I2iuo., cloth $2.2:1 

CoHTEim akatch o(the Prorren of BoakbladiOE, Sbmt-vork, Fonrxnl- 

Ing the GdKei, MkrbUaK, Gllillng ttaa Edg«, Oovcriog, Half nndlDg, BluiK 
Blndliut, BoudiDg, Cloth-wOTJc, Onumeatal Art, Flnlahlng, Taitc snd De- 
■tgn. Slylei, Gliding, lUumllAMd BiDding, Blind Tooling. AnCiqua, Color- 
ing, NfirbliDg, Dnilorm CaloTa,Giild HwbllDg, L«ad*Mp«>, eta. i Inlild Or- 
■niQieDU, HnrmDoy of Colon, FuUnK Down, elo. ; Btunp or PreiB-work, 
lUitorlDEthe BLudlnga of Old Boolu, Sopplylng ImperftoUoni In Old Booki, 
I'jiU to Book Colleoton, TMhulral Leuoo). 

^forris. A Hand-book, for Locomotive En- 
gineers and Machinists. 

By Septimos Norris, C. B. New edition, illnatrated, 12ino., 
cloth $2.00 

Nystivni. On Technological Education and 
the Construction of Ships and Screw Pro- 
pellers for Naval and KCarine Engineers. 

By John W. Nyatrom, late Acting Chief Engineer U. S. N. 
Second edition, revised with additional matter. lUnstrated 

by 7 engravings. 12mo $2.50 

CONTEHTl.— On Teatmologloiil Eduestlon ; The knowledge of Slaam En. 
glnmrlnz behind the knowtedge of Scleniw t Failure of Steamen Idt a want 
of Applied Solence; Freab water Coadensen, and oombuatlon of Fuel; 

«w'N«v/lWpattni''nt i &aturai'ei!?o"f Steam o^maSr^m worker un^ 
of Heal: Natural effeot of Steam-Englnea ; NvBtrom's PoDket-book i Reform 



Bteaoi-englneeTlng ; Want of applied Science In our Workehopii i Loaomo- 

Silence of au^ulldiag ; ahlp-bulldera oonalder their Art a Craft ; Sblp- 
bullden' JealaniT', Shtp^ulldlng developed to the oondltlon of a SclCDDe) 
Memorandum ; Chief Eorineer laherwond doea not approve the Farabolla 
CoDBtriictloD of Shlpi; On the Farnbollc ConBtrucdoo nf Shipi; Appllea- 
tlanaftbe ParabollsConitTncIIOQorBhlpai neoording Fnrmulai: Reoord- 
iQgTnbleH; Tbe labor of oaluulallng the Shlp-bulldlng Tables ; ki.V/.L. 
Hanscom, tiaval Caiistnictor, on the Parabolic Method; Mr. J. Vaughan 

A^Ing Ch^C Engineer In the NavT : Meinorandum ; The Science of I^na- 
mlcatn ■ confuied condltloo ; flluttratlonn required In SynamicH; Mr. 
liherwood deoUnei having the suU«t of DypamloB cleared up ; The *ulf 
Ject of Drnamlca (ubmltted to the NatlonnI Acadeui; of Sclenoes ; On the 

Phyaioal ElcmenU "liiicuB«io^'i^th*Nav^Engldeera on" the* luljeof ol 

%1i-rlva i Unit lor Power ; Unit for Work ; Navy Departmen attouuit* 



FBAOTIOAL AND SCISNTI7IO BOOKS, 

to noiniilie tbe Corp* of EaEln«n ; Wuhlngton Nnvf Turd : Eoclneen 
In the Hmvy DepiirtmeDt ; Csplnln Fat on Eaglneerlne mnd the Cautrui)- 
tion of Sblpi: Seareay napectlnx shlpi' OrtwiDgg ; Stesm Boiler Explo- 
■ton*; Review of Sotew FropelTera; To Cocitruct a Plain Screw; Pro- 
Hller with s CoinpoUDd Enpanfling Pilch; Propeller as Comtnicteil by 
EWef Engineer Iiherwood ; Propeller aa Conatrudfed from Mr. IsherwocMll 
PrAwlnoft; Centripetal Fri>i>eirer ; Centripetal Propeller with Compound 

Nary a Grand Admiral ; Construcliona ought nut tol* made 1q the Navy 
Dapartment; I'he office oltlie Coaal Surrey and the Llgtit-hoiua fioud na- 

O'Neill. Chemistry of Calico Printing, Dye- 
ing, and Bleaching: 



O'Neill. A Dictionary of Calico Printing and 
Dyeing. 

By Charles O'Neill {In Press.) 

Painter, Oilder, and Vamisher's Compan- 
ion. 

Containing Rules and Regnlalions in every thing relating to 
the Arts of Painting, Gilding, Varnishing, and Glass Stain- 
ing i numerous useful and valuable Receipts ; Testa for the 
detection of Adulterations in Oils, Colors, etc.; and a state- 
ment of the Diseaaes and Accidents to which Paintore, Gild- 
ers and Varniahers are peculiarly liable, with the simplest 
and best methods of Prevention and Remedy; with directions 
for Graining, Marbling. Sign Writing and Gilding on Glass. 
Tenth edition. To which are added complete Instructions 
for Conch Painting and Tarnishing. 12nio, cloth $1.50 

Fallett The Miller's, Hillwright's, and En- 
g^eer*8 Guide. 

By Henry Fallett. Illustrated. In 1 vol., 12mo $3.00 

Contents.— Explanation of Charaelera uaed: Deflnltlonaof Words uaed 
inthlaWork: United Statea Welghta and Meaaurea ; Decimal Fracilona; 
ODtheSelestloDof Mlll-etoaea; On the Dteaalng or New Mlll-atoaes— mak- 
ing their i'sree strnluht. and ready far puttlae in the Furrowa; Furrowa: 
the manner ol Laying thcin out : their Drslt, and culHnE tbemln! Dlreo- 
tlona for laying oT and out tlag the Holea tor the BaUnoa Etyneand DrlTsr; 



Grinding oW the Lumpa of New Stonea, Turning tlie Bade of the Runnlnr 
■nd Sharpening Mlll-Blones ifhen Ibey become dull: Reapectlng the Irona 

nlng; Of the Elevator. CoDTeyor. and Hopper Boy: Of Boltlr^ Reels and 
Qothi, with Dlrectlona for Boltlog and icapeptliig Flour; DlreetloDe for 



FUBLISHSD BY HISNB7 GABBY BAIBD. 

tiiereto ; Directions how to put the Stones in Order for Grinding Wheat 
that has Garlic amonsst it; Directions for Grinding Middlings, acd how to 
Prevent the Stones from Choking, so as to make the most of them ; Reehi 
for Bolting the Middlings ; Instructions for a small Mill, Grinding different 
kinds of Grain ; Of the Manner of Packing Flour ; Table Showing the num- 
ber of Pounds which constitute a Bushel, as established by Law in the 
States therein named ; The Duty of the Miller; Pearl Barley or Pot Barley; 
The Art of Distillation; Of the Importance of Draughting and Planning 
Mills ; Ck>gs : the best time for Seasoning and Cutting them; The Framing 
of Mill-work; Windmills; A Table of the Velocity of Wind; Instiuctions 
for Baking; Receipt for making Babbitt Metal, etc.; Cement; Solders: 
Table Showing the Product of a Bushel of Wheat of different Weights and 
Qualities, as ascertained from Experiments in Grinding Parcels ; Of Saw- 
mills and their Management; The Circular Saw ; Rules for Calculating the 
Speed the Stones and other pieces or parts of the Machinery run at ; To And 
the Quantity, in Bushels, a Hopper will Contain; Table of Dry Measure; 
Spouts; the Necessity of making them Large; To lay off* any required 
Angle: Of Masonry; of Artificer's Work; Bricklayer's Work ; Bricks and 
Lathes— Dimensions ; Timber Measure ; Table — Diameters in inches of Saw 
Logs reduced to inch board measure; Of the Wedge; Of Pumps; The 
Screw; Table showing the power of Man or Horse as applied to Machinery ; 
Measure of Solidity ; Rules for calculating Liquids ; A Table showing the 
Capacity of Cisterns, Wells, etc.. in Ale Gallons and Hogsheads, in propor- 
tion to their Diameters and bepths ; Steel— Of the various degrees of Heat 
required in the Manufacture of Steel; Composition for Welding Cast Steel ; 
Directions for Making and Sharpening Mill Picks; A Composition for Tem- 
pering Cast Steel Mill Picks ; Governors for Flouring Mills ; The Governor 
or Regulator; The Pulley; Of the Velocity of Wheels, Pulleys, Drums, etc. ; 
On Friction; Belting Friction ; Of the Strength of different Bodies ; Falling 
Bodies ; Of the difiRerent Gearings for propelling Machinery ; The Crown or 
Face Gearing; On matching Wheels to make the Cogs wear even ; On Steam 
and the Steam-engine; Of Engines— their Management, etc.; Prevention of 
Incrustation in Steam Boilers ; Double Engines ; The Fly-wheel ; Table of 
Circumferences and Areas of Circles, in Feet, suitable for Fly-wheels, etc. ; 
To calculate the effects of a Lever and Weight upon the Safety-valve of a 
Steam Boiler, etc. ; Of the Slide Valve ; Boilers ; Chimneys ; Explosion of 
Boilers; On the Construction of Mill-dams ; Rock Dam; Frame Dams ; Brush 
or Log Dam ; Gates ; Description of Water-wheels ; Of Non-elasticity and 
Fluidity in Impinging Bodies ; Motion of Overshot Wheels ; The Breast 
Wheel ; Overshot or Breast Wheels ; Table of the number of inches of water 
necessary to drive one run of Stones, with all the requisite Machinery for 
Grist ana Saw-mills, under heads of water from four to thirty feet ; Table 
containing the weight of columns of water, each one foot in length, and 
of various diameters; The Undershot Wheel; Ttib Wheels; The Flutter 
Wheel; The Laws of Motion and Rest; Power of Gravity, Percussion, or 
Impulse, with the Reaction Attachment; Table of the velocities of the 
Combination Reaction Water-wheel per minute, from heads of from four 
to thirty feet; Tables to reckon the Price of Wheat from Thirty Cents to 
Two Dollars per Bushel. 

Pradal, Malepeyre and Dussauce. A Com- 
plete Treatise on Ferfiunery : 

Containing Notices of the Baw Material used in the Art, 
and the best Formulae. According to the most approyed 
methods followed in France, England, and the United States. 
By M. P. Pradal, Perfumer Chemist, and M. F. Malepeyre. 
Translated from the French, with extensive additions, by 
Professor H. Dussauce. 8vo $7.50 

Contents. — Nature of the Trade of the Perfumer $ Raw Material : Po- 
mades: Almond Oils; Perfumed Oils, called Huile Antique; Powde** 
Cosmetic Preparation for the Lips and Skin ; Almond Pastes ; Cosmf 
Gloves Paints ; Dentifrices ; Volatile Oils ; Aromatic Waters ; Spirtto 
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Odora ; Colort ; Infiuions ; Tlncturefl ; Spirits ; Aromatic Alcohols ; Faming 
Pastils : Cloves ; Sachets ; Cosmetics ; Cassolettes ; Toilet Vinegars : Phar- 
maceutical Preparations made hy the Perfumer; Toilet Soaps; varioui 
Substances and Processes belonging to the Perfumer's Trade. 

Froteauz. Practical Guide for the MajmEax^ 
tore of Paper and Boards. 

By A. Protoanz, Civil Engineer, Gradnate of the School of 
Arts and Manufactures, and Director of Thiers' Paper-mill, 
Pay-de-Ddme. With additions, by L. S. Le Normand. 
Translated from the French with Notes, by Horatio Paine, 
A. B., M. D. To which is added a Chapter on the Manufac« 
ture of Paper from Wood in the United States, by Henry 
T." Brown, of the " American Artisan." Illustrated by six 

?lates, containing Drawings of Raw Materials, Machinery, 
laus of Paper-nulls, etc., etc. Svo $5.00 

Contents. — Chapt. I. A Glance at the Hietory of Paper^naking, Chapt. IL 
Baw JfoteHoto— Rags. Chapt. III. Mant^fadure—soTthut and Cutting ; Dust- 
ing; Washing and Boiling; Reduction to Half-stuff; Drainage: Bleaching; 
Composition of the Pulp ; Refining or Beating ; Sizing ; Coloring Matters ; 
The Work of the Paper-machine ; Finishing. Chapt. IV. Manufacture ofPaper 
from the Vat. or fcyHatut— Manufacture of Paper by hand ; Sizing ; Finishing ; 
Manufacture of Bank-note Paper, and Water-mark Paper in General ; Com- 
parison between Machine and Hand-made Papers ; Classification of Papei 
Chapt. V. Further Remark* on SHHna—Of the Sizing-room ; Method of £x> 
tracting Galatine : Operation of Sizing ; Drying after Sizing : the Dutch 
method preferable to the French ; Some important Observations upon Sizing ; 
Appendix upon Sizing ; Theories of Sizing ; Sizingin the Pulp ; M. Canson's 
method of Sizing in the Pulp ; Comparison of the Two methods. Chapt. VL 
Different SuMancee Suitable /or Makina Pajier— Straw Paper ; Wood Paper. 
Chapt. VII. Chemiad Analytie of MateriaU employed in Paper-making— 
The Waters; Alkalimetrical Test ; Examination of Limes ; Chlorometric 
Tests ; Examination of Manganese ; Chlorometric Degrees of Samples of 
Manganese ; Antichlorine ; Alums ; Kaolin : Starch ; Coloring Materials ; 
Fuel ; Examination of Papers ; Materials or a Laboratory. Chapt. VIIL 
Working Stock of a Paper-mill — Motive Power; Rag Cutters; Dusters; 
Washing Apparatus ; Boiling Apparatus ; Washing and Beating-engines ; 
Apparatus for Bleaching and Draining the Pulp ; Paper-machines ; Finish- 
ing-machines ; General Working Stock of a- Paper-mill ; General Remarks 
upon the Establishment of a Paper-mill ; General Remarks in reference to 
Building ; General Considerations. Chapt. IX. TTie Manufactxjre of Paper 
from Wood in the United State*. Chapt. X. Manvfactwrt of Board^» CSiapt. 
XI. Manufacture of Paper in China and Japan, 

Description of the Plates. 

Regnault Elements of Chemistry. 

By M. V. Regnault. Translated from the French, hy T. 

Forrest Betton, M. D., and edited, with notes, by James 0. 

Booth, Melter and Refiner U. S. Mint, and Wm. L. Faber, 

Metallurgist and Mining Engineer. Illustrated by nearly 

700 wood engravings. Comprising nearly 1,500 pages. In 

two volumes, 8vo., cloth $10 00 

Among the Contents are — Volume I. : French and English Weights, etc 
Introduction — CrystallogrHphy : Chemical Nomenclature : Metalloids ; Oxy- 

fen ; Hydrogen ; Selenium ; Tellurium ; Chlorine ; Bromine ; Iodine ; Fluorine : 
*hoBphorus; Arsenic; Boren; Silicum; Carbon; On the Equivalents oi 
Metalloidji. 3fcta2<— Geology ; Physical Properties of the Metals ; Chemicai 
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Properties of the Metals. On Salts. L JlkaUne itfefaZ*— Potassium : So* 
dium; Lithium; Ammonia. IL Alkdlino-Earthy Jlletate— Barium ; Stron- 
tium ; Calcium ; Magnesium. III. Earthy ilfe<a2»— Aluminum ; Glucinum ; 
Zirconium ; Thorinum ; Yttrium : Erbium ; Terbium ; Cerium ; Lantha- 
num ; Didymium. Chemical Art* Dependent on the Preceding Boaf«»— Gun- 
powder ; Lime and Mortar ; Glass ; Kinds of Glass ; Imperfections and 
Alterations of Glass ; Pottery, the Paste of which becomes Compact by 
Burning ; Pottery, the Paste of which remains Porous after Burning ; Or- 
naments and Painting ; Chemical Analysis of Earthenware. 

Volume II. : Preparation of Ores, Manganese, Iron: Reduction In the 
Blast Furnace ; Chromium ; Cobalt ; Nickel ; Zinc ; Cadmium ; Tin ; Tita- 
nium; Columbium; Niobium; Pelopium; Ilmenium; Lead, Metallurgy of $ 
Bismuth, Metallurgy of ; Annmony, Metallui^fy of; Uranium; Tungsten; 
Molybdenum ; Vanadium ; Copper. Metallurgy of; Mercury, Metallurgy of* 
Silver, Metallurgy of; Gold, Metallurgy of ; Platinum; Osmium; Iridium; 
Palladium; Rhodium; Ruthenium. IV. Organic C%«ini«fr3h-Introduction 
f— Ultimate Analysis of Oi^^anic Substances ; Construction of a Formula ; 
Analysis of Gases ; Essential Proximate Principles of Plants ; Acids Exist- 
ing in Plants ; Organic Alkaloids ; Neutral Substances in Plants ; Nitrils ; 
Essential Oils ; Products of Dry Distillation ; Fats ; Organic Coloring Mat- 
ters; Action of Plants on the Atmosphere; Animal Chemistry; Secre- 
tions ; Excretions ; Technical Organic Chemistry ; Manufacture of Bread ; 
Brewing ; Cider and Perry ; Wine-making ; Beet Sugar ; Cane Sugar ; Sugar- 
refining; ManufiEtcture of Bone Black ; Soap-boiling; Principles of Dyeing; 
Mordants ; Calico-printing ; Tanning ; Charring Wood and Coal ; ManufM* 
ture of Illuminating Gas. 

Sellers. The Color Mixer: 

Containing nearly Four Hundred Beceipts for Colors, Pastes, 
Acids, Puh)s, Blue Yats, Liquors, etc., etc., for Cotton and 
Woollen Goods : including the celebrated Barrow Delaine 
Colors. By John Sellers, an experienced practical work« 
man. In one volume, 12mo $2.50 

Shiink. A Practical Treatise on Railway 
Curves and Location, for Toung Engi- 
neers. 

By Wm. F. Shunk, CivU Engineer. 12mo $1.50 

Smith. The Dyer's Instructor: 

Comprising Practical Instructions in the Art of Dyeing Silk, 
Cotton, Wool and Worsted, and Woollen Goods : containing 
nearly 800 Receipts. To which is added a Treatise on tne 
Art of Padding ; and the Printing of Silk Warps, Skeins, 
and Handkerchiefs, and the various Mordants and Colors for 
the different styles of such work. By David Smith, Pattern 
Dyer. 12mo., cloth $3.00 

53- This is by far the most valuable book of Practical Receipts tob 
Dycrs ever published in this country— has been eminently popular, and the 
third edition is Just now ready for delivery. 

Strength and other Properties of Metals. 

Keports of Experiments on the Strength and other Pro- 

Serties of Metals for Cannon. With a Description of t^ 
[achines for testing Metals, and of the Classification 
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Oaimon in service. By Officers of the Ordnance Department 
U. S. Army. By antnority of the Secretary of War. Illus- 
trated by 25 large steel plates. In 1 toL, quarto $10.00 

{3* The belt treatlM on oast-iron extant. 

Tables Showii^ the Weight of Bound, 
Square, and fiat Bar Iron, Steel, etc.. 

By Measurement. Cloth 63 

Taylor. Statistics of Coal : 

Including Mineral Bituminous Substances employed in Arts 
and Manufactures ; with their Geographical, Geological^ and 
Commercial Distribution and amount of Production and 
Consumption on the American Continent. With Incidental 
Statistics of the Iron Manufacture. By R. C. Taylor. Second 
edition, revised by S. S. Haldeman. Illustrated by fiye Maps 
and many Wood engravings. 8vo. cloth $6.00 

Templeton. The Practical Ezaminator on 
Steam and the Steam-engine : 

With Instructive References relative thereto, arranged for 
the use of Engineers, Students, and others. By Wm. Tem« 
pleton, Engineer. l2mo $1.25 

This work was originally written for the author's private use. He was 

1»reyailed upon bv various Engineers, who had seen the notes, to consent to 
ts publleation. from their eager expression of belief that it would be 
equally usefiil to them as it had been to himself. 

Tumbull. The Electro-Magnetic Telegraph : 

With an Historical Account of its Bise, Progress, and Pre- 
sent Condition. Also, Practical Suggestions in regard to 
Insulation and Protection from the Effects of Li^tning. 
Together with an Appendix, containing several important 
Telegraphic Devices and Laws. By Lawrence Tumbull, 
M. D., Lecturer on Technical Chemistry at the Franklin In« 
stitute. Second edition. Revised and improved. Illustrated 
by numerous engravings. 8vo $2.50 

Turner's (The) Ck>mpanion : 

Containing Instruction in Concentric, Elliptic, and Eccentric 
Turning ; also, various Steel Plates of Chucks, Tools, and 
Instruments ; and Directions for Using the Eccentric Cutter, 
Drill, Vertical Cutter and Rest ; with Patterns and Instruc- 
tions for working them. 12mo., cloth $1.50 

Ulrich. Dussauce. A Complete Treatise on 
the Art of Dyeing Cotton and Wool, 

As practiced in Paris, Rouen, Mulhausen, and Germany. 
From the French of M. Louis Ulrich, a Practical Dyer ul 
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the principal Manufactories of Paris, Rouen, Mulhausen. 
etc., etc. ; to which are added the most important Receipts 
for Dyeing Wool, as practiced in the Manufacture Imp6riale 
des Gobelins, Paris. By Prof. H. Dussauce. 12mo. . . $3.00 

Watson. Modem Practice of American Ma- 
chinists and Engineers : 

Including the Construction, Application and Use of Drills, 
Lathe Tools, Cutters for Bormg Cylinders and Hollow 
Ware generally, with the most economical speed for the 
same ; the results yerified by Actual Practice at the Lathe, 
the Vice, and on the Floor. Tog^ether with Workshop 
Management, Economy of Manufactures, the Steam-engine, 
Boilers, Gears, Belting, etc., etc. By Egbert P. Watson, 
late editor of the " Scientific American." Illustrated with 
Eighty-six Engravings. Li 1 volume, 12mo $2.50 

CONTENTS. 

Part 1.— The Drill and its Office. 
Pabt 2.— Lathe Work. 
Part 3. — Miscellaneous Tools and Processes. 
Part 4. — Steam and Steam-engine. 
Part 5. — Gears, Belting, and Miscellaneous Practical 
Liformation. 

Watson. The Theory and Practice of the 
Art of Weaving by Hand and Power : 



With Calculations and Tables for the use of those connected 
with the Trade. By John Watson, Manufacturer and Prac- 
tical Machine Maker. Illustrated by large drawings of the 
best Power-Looms. 8vo $5.00 

Weatherly. Treatise on the Art of Boiling 
Sugar, Crystallizing, Lozenge-making, Ck>m- 
fits, Oum Ooods, 

And other processes for Confectionery, etc., in which are 
explained, in an easy and familiar manner, the various 
methods of manufacturing every description of caw and 
refined Sugar goods, as sold by Confectioners and others. 
12mo .....$2.00 

Williams. On Heat and Steam : 

Embracing New Yiews of Yaporization, Condensation, and 
Expansion. By Charles Wye Williams, autiior of a Treatise 
on the Cumbustion of Coal Chemically and Practictdb 
Considered. With Illustrations. 8vo $3.5) 

2B 
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Bullock. The American Ck>ttage Builder : 

A Series of Designs, Plans, and Specifications, from $200 to 
$20,000, for Homes for the People ; together with Warming, 
Ventilation, Drainage, Painting, and Landscape Gardening. 
By John Bullock, Architect, Civil Engineer, Mechanician, 
and Editor of " The Rudiments of Architecture and Build- 
ing," etc., etc. Illustrated by 75 engravings. In one vol., 
8vo ..$3.50 

Contents.— Chap. l.—OeneraUy-~WheTe to Build a Cottage : Bird Cot- 
tage ; Objects Desired. II.— The Various Part*— Walls ; Cob Walls ; Mud 
Walls ; Silverlocks* Hollow Walls ; Dearnes' Hollow Brick Wall ; Lou- 
don's Hollow Brick Walls ; Flint Built WaUs j Walls of Framed Timber, 
Rubble, and Plaster; Walls of Hollow Bricks ; Covering for Exterr.al Walls ; 
Inside Work ; Floors ; Lime-ash Floors ; Concrete Floors ; Plaster Floor ; 
Asphalte ; Floor of Hollow Pots ; Tile Floor ; Floors of Arched Brickwork 
in Mortar ; Fire-proof Floor ; Tile-trimmer ; Girder Floor ; Stairs formed 
of Tile ; Roofs ; Thatch ; Tile for Roofing ; Slate Roof ; Cast-iron Roofing : 
Eaves-gutter ; Chimney-shaft ; Ventilation and Warming. III.— Terra del 
Fueao Cottaae. I\.— Prairie Cottaae—Cott&ge of Unburnt Brick— Plan ; Cross 
Section ; Side View ; Manner of Laying the Brick and the Foundation : 
Chimney-cap, Perspective, and Top views. V.— 1%« Farm Cottage— Ground 
Floor ; Attic Floor. VI.—The ViOage Cottage, YII.—Balian Cottage. VIII. 
Thatched Cottaae. IX.— Cottage of the Society for Improving the Condition of the 
Poor. X.— Wanning and Ken/ito/i<m— Ventilation. XI. — liodel Cottage— 
Hollow Brick Work. XII.— Rural Cottage— BMement Plan ; Plan of the First 
Floor ; Plan of the Second Floor. XIII.— Octagon dMage—PlAu of Base* 
ment : Plan of Principal Story. XIY.— Drainage. XY.— Rural Homes— dt' 
eumstances to be taken into consideration in the Choice of a l^tuation : 
Elevation ; The character of the Surface on which to Build ; Aspect ; Soi* 
and Subsoil ; Water ; Villa ; Rural Home, No. 1 ; Views of a Suburoan Resi- 
dence in the English style ; Rural Home, No. 2 ; Rural Home, No. 3 ; Rural 
Home, No. 4. XYI.— Paint and Color, XYII.— Suburban Residences— Gothic 
Suburban Cottage of C. Prescott, Esq., Troy, N. T. ; Basement ; First Floor : 
Attic; Second Floor; Suburban Octagonal Cottage. XYIII.— Landscape 
Gardening— FiTBt steps in Forming a Landscape Garden : The Roads and 
Paths ; Trees, Shrubs, and Planting ; Hills and Mounds ; valleys and Low 
Grounds ; Rook-work ; Of Water, and its Appropriation or Adoption ; Foun- 
tains ; Greneral Observations ; Formal Gardening ; Pleasure Grounds and 
Flower Gardens ; The Flower Garden ; The Greenhouse ; The Conserva- 
tory. XIX.— Cost- The Terra del Fuegan Cottage ; The Prairie Cottage ; 
The Village Cottage ; The Italian Cottage ; The Thatched Cottage ; The 
Cottage of the Society for Improving the Condition of the Poor'; Prince 
Albert's Model Cottage ; The Rural Cottage ; Mr. Fowler's Octagonal Cot- 
tage ; Rural Home, No. 1 ; Rural Home, No. 2 ; Rural Home, No. 8; The 
Suburban Residence: The Octagonal Suburban Residence designed by 
Wilcox ; The Byzantine Cottage ; The Gothic Suburban Residence designed 
by Mr. Davis. XX.—Tu>o Residerices— The Byzantintf Cottage : Ground 
Plan: Plan of Second Story; The Gothic Suburban Residence of W. H. C. 
Waddell, Esq., N. T. ; First Floor ; Second Floor. XXI.— ilr^C* and Arti' 
tan^s Cauing, 

Smeaton. Builder's Pocket 'Compaiiioii : 

Containing the Elements of Building, Surveying, and Archi- 
tecture; with Practical Bules and Instructions connected 
with the subject. By A. 0. Smeaton, Civil Engineer, etc. 
In one volume, 12mo $1.25 

Contents.— The Builder, Carpenter, Joiner, Mason, Plasterer, Plumber, 
Painter, Smith, F^aotioai Geometry, Saireyor, Coheaivo Strezii^h of Bodies, 
Architect, 
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